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without Prejudice, and therein the incrediblg 
Greatneſs of that unmeaſurable Space, and of 
the Lights that are placed in it; and beſides; 
the wonderful Splendor of them all, the particular 
Influences which the Sun and Moon, among 
others, have upon our Globe, their unſpeakable 
ſwift Motions, hardly to be com by 
human Imagination ; and in the whole, the juſt and 
exact Obſervation of ſo many Laws and Ways to 
which ſuch a Number of Bodies have been ſubje& 
for ſo many Ages, through ſuch vaſt and unknown 
Spaces, and with ſuch a terribly ſwift Motion as 
far exceeds that of a Cannon Bullet, and without 
being in the Jeaſtwiſe conſcious thereof them- 
ſelves: And this ought certainly to make an Atheiſt 
acknowledge, in caſe no Adorable and Powerful 
Direction had place in all theſe Matters, and theſe 
Bodies, with reſpe& to their Magnitude and Ve- 
locity, were only moved by Chance, that they 
might likewiſe fall foul upon, or run againſt each 
other by the ſame Chance; and therefore that it 
would have been much better for him never to 
have been born, than to live in a continual Fear, 
that ſomerhing like this ſhould befal the Earth, 
which is his Dwelling-Place. 


Szcr. II. Conviftions from the Sight thereef. 


A xD tho' one ſhould not carry one's Thought: 
ſo far, let an Atheiſt ſuppoſe (to make uſe of the 
Emphatical Proof produced by Cicero. in his Book 
of The Nature of the Gods) that from the Begin: 
ning of his Life he had been always ſhut up in the 
Cavern of a Mountain, in which he had ſeen 80 
other Lights than little Lamps, nor no other Co- 
lours than thoſe of diſagreeable Rocks: Now if h 
had met with an Opportunity of ſpying throug| 
a Crack of this Mountain or otherwiſe up 9 
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Ait, that Fire-Ball, ſo full of Luſtre and Beauty, 
the glorious Sun moving in the Heavens, and not 
only enlightening and warming this whole viſible 
Globe of the h, but likewiſe rendring it 
fruitful and capable of ſupporting both Men 
and Beaſts; and beſides all this, ſhould ſee 
the lovely Green of Trees and Fields, and the 
charming Colours of ſuch a Number of different 
Flowers; and could he help being exceedingly ſur- 
priſed and amazed, and forbear thinking how 
unconceivably Great and Glorious the CR = ar or 
of all theſe Things muſt be ? 


Secr. III. The Sun proved to be bigger than the 
Earth by the Eclipſes. 


Now how ſtrong and irrefragable a Proof ſoevet 
be drawn from the mere Contemplation of the 
Heavens, that it muſt have been a Great and 
Adorable Cxzaror by whom theſe noble Bodies, 
and particularly the Sun, has been made, and by 
that Means ſo miany Benefits and Advantages 
daily communicated to this our Globe ; yet there 
is a great Ertot which has hinder'd almoſt all Men 
from judging of theſe Matters according to Truth: 
It is that Chifdiſh Prejudice which cauſes us to 
look upon the San to be a Body of the Dimenſions 
or — * of about a Foot, or a Foot and a half 
at moſt. | 

But thoſe who know by the Eclipſes of the 
Moon, that the Shadow A L Z (Tab. XX: Fig. 2.) 
which the Sun D G, by ſhining upon one Side of 
the Earth, caſts on the other Side, grows conti- 
nually ſmaller from AZ to L, and runs out to 
a Pyramidal or Conical Figure AL Z, the Point or 
Vertex of which is at L; may, without knowin 
much of Opticks (whereby the ſame is proved 
quickly infer, that the Sun D G is much greater 

Yy 2 than 
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than the whole Globe of the Earth; for if the 
Sun were in its Diameter only 59 equal to 
the Globe of the Earth AZ, it is plain that the 
Shadow, being then equal at A MN Z, would 
be every where, or at MN, as big as at AZ, 
and always remain ſo. E 

And in caſe the Sun's Diameter were aa, 
ſmaller than the Earth AZ, it is plain enough 
that the Shadow of the Earth would become con- 
tinually larger towards PO, and farther. 

So that Since it appears, by undeniable Obſer- 
vations in the Eclipſes of the Moon, that the 
Diameter of the Shadow at the Diſtance of the 
Moon, 1s not equal to that of the Earth; nor be- 
comes bigger when farther from it, but that grow- 
ing continually leſſer, it makesthe Pyramid AL Z; 
it will entirely ſatisfy thoſe that underftand 'this, 
that the Sun D G, is bigger than the Earth A Z. 

The Knowledge of this may perhaps in ſome 
manner deliver People from the aforeſaid Childiſh 
Prejudice, and. raiſing their Aſtoniſhment, at the 
Power of their Creator, make them conſider the 
Sun in its true Magnitude. Bat this will be done 
much more effectually when they know, that, ac- 
carding to undoubted Aſtronomical Obſervations, 
we may ſafely ſuppoſe the Sun to be above 'a 
Hundred Thouſand Times bigger than the Earth. 
I know very well that this will appear altogether 
incredible to thoſe that are unexperienced in 
Aſtronomy; 1f, Becauſe the Ancients have not 
allowed the Sun to be more than 166 Times 
bigger than the Earth, and ſome not ſo much. 
2dly, Becauſe the Diſagreement among the Aſtro- 
nomers themſelves, concerning the Sun's Magni- 
tude, is the Cauſe that their Concluſions have 
little or no Weight with Ignorant Perſons. 


1 
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To remove this ſtumbling Block, we ſhall en- 
deavour, as far as the Brevity of this Diſcourſe 
will permit, to ſhew the Certainty of what has 
been advanced, and tho' we can't eaſily know 
the exact Magnitude of the Sun, yet it will ap- 
pear plain enough, that a Hundred Thouſand 
Globes of the Earth being put together will not 
be larger than the Body. of the Sun. But they 
who know this by the Principles of Aſtronomy 
may paſs by the following Demonſtration, and 
proceed to Set. IV. Ib A Go: 


Sec r. IV. The Magnitude of the SUM proved from 


ASTRONOMY. . 


A BrfDEMONSTRATIO N of the Foun- | 
dation of the Aſtronomical Concluſions about the 
MacnituDE of the SUN. 


Trar the Aſtronomers in their Calculations of 
the Bigneſs of the Sun, do proceed upon the ſame 
Principles and Foundations, as the Geometricians 
in meaſuring the Heighth of a Tower, a Hill, or 
the like, is obvious to all that underſtand any 
thing of Mathemazicks. For which cauſe we 
may be equally certain of the Concluſions of the 
former, as of the latter, provided that the Aſtro- 
nomers can make their Obſervations as juſtly and 
accurately as the Geometricians. 


To prove this Aſſertion a little more clearly : 


I. They take the Semi-Diameter of the Earth 
AB (Tab. XX. Fig: 1.) for an Unit, in order to 
determine the Sun's Magnitude B G, with re- 
ſpect to the ſame. 


II. They 


Yy 3 
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II. They obſerve, after different | Manners, 
(which we ſhall not here deſcribe) the 0 
A CB, which is made at the Center of the Sun C, 
and takes in the half Diameter of the Earth A N 
This they call the Angle of the Parallax, becauſe, 
if we look along the Lines A C and B C, which 
make this Angle (and conſequently from the Su- 
perficies of the Earth A, and from its Center B) 
to the Center of the San C, the ſaid Center C, 
ſeems to cover the Point I to thoſe that look at it 
from A, and the Point F in the Heavens K L, to 
ſuch as look at the ſame from B. This Difference 
of Sight they call the Parallax ; and foraſmuch as 
the Angle ABC is thereby determin'd, they 
are us'd, for Brevity fake, to call this Angle 
the Parallax : And when they have found this 
Angle ACB at any Heighth of the Sun above 
the Horizon, they compute how much it amounts 
to when the Center of the Sun C is in the Hori- 
zon AI; and this they call the Horizontal Parallax. 

III. This Angle was firſt 
obſerved from the Ancients 
down to Tycho Brahe, to be( 
about 5 - - 

But by Longomontanus, a Di- 
ſciple of Tycho Brahi, reduced to $02 * 40 3h 

And Laſtly, By Kepler after | 
various Obſervations farther 80 Min. oo Sec, 
reduced to — —Ü— —— 7 ; | 

IV. Afterwards another Method of Obſerva- 
vation being found out, which was not liable to ſo 
great Miſtakes as the former, to wit, by the 
Moon's Diſtance ; Ricciolus has found that the 
aforeſaid Angle. does not exceed 30 Ser. or half 
a Minute. | | 

And this is alſo counted a great Conceſſion, 
ſince, according to Mr. }hifton, it does not - 

ce 


o3 Min. oo Sec. 
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ceed 25 Seconds, 10 Thirds. And HWhendelinus 
4 it yet down to 15 Seconds. 

There is another Method brought into Pra- 
ctice by Monſieur Caſſini and Monſieur De la Hire 
in France, by Mr. Flamſtead in England, and other 
great Men elſewhere ; to wit, by Teleſcopes 
arm'd with Micrometers, whereby, without any 
Danger of falling into ſo many Miſtakes, the ſaid 
Angle A CB may be obſerv'd with the utmoſt 
Exactneſs, in caſe it can bear, by reaſon of its 
Smallneſs, any Determination by us that dwell 
upon the Earth. 

From whence the ſaid Angle is computed by 
Flamſtead (vid. Whiſton. Prælect. Phyſ. Mathem. 
b. 276.) by Caſſini, (vid. la Hire's Tab. Aſtron. p. 8.) 

y Sir Iſaac Newton, (vid. Gregory Aſtron. p. 336.) 
to amount to but 1@ Seconds. 

VI. From all which 'tis plain, that in Propor- 
tion as the Means have become more certain, 
and the Inſtruments of Meaſuring more exact, it 
has been obſerv'd, that the Angle ACB of the 
3 of the Sun has conſtantly grown leſs and 
lels. TIES | 

And therefore that theſe abovemention'd Diffe- 
rences that have occur'd among the Aſtronomers, 
have only proceeded from the Moderns uſing 
better Methods and more exact Inſtruments than 
the Antients ; but they are by no means to be ac- 
counted Diſagreements, as ſome unskilful Perſons 
have called them, ſince the Antients have only 
ſhown thereby how far they had atrain'd, and the 
Moderns, how much farther: And this is the 
more remarkable, becauſe the ſaid Differences have 
only been found between the Antients and the 
Moderns ; but ſo far as they occur between An- 
tients and Antients, and Moderns and Moderns 
that have made uſe of the ſame Methods and In- 
ſtruments, they are hardly worth the naming. 

: Yy4 VII. Now 


— 
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VII. Now to proceed. Since Aſtronomers have 
found in the Triangle A B C the Side A B or the 
Semidiameter of the Earth, with the Angle of the 
Horizontal Parallax of the Sun A C B ;and knowing 
that the Angle B A Cis a right, when the Center 
of the Sun C is in the viſible Horizon A I, they 
have found in this Triangle, two Angles and one 


Side, wherefore by Trigonometry, they may find 


out the Line B C, or the Diſtance of the Sun from 
the Earth. | 3 

VIII. Now this Diſtance B C of the Sun from 
the Earth being known, which is likewiſe one 
Side of the Triangle BDC, they ſtill ſeek for 
for two Angles in the ſame, they being here 
neceſſary to compute the Semidiameter of the 
Sun DC. | | 

IX. To find this, they obſerve with their In- 
ſtruments (which, by the way, exceed very much 
in Exactneſs thoſe of the Antients) the Angle 
D BG containing the whole viſible Breadth of the 
Sun, and this they term the Apparent Diameter 
of the Sun. | | | 
The half whereof is the Angle DB C or the 
Apparent Semidiameter of the Sun, ſo called, be- 
cauſe jt contains the half of its Diameter. 

X. There has not occurr'd, in the Courſe of 
Ages, ſo great a Difference in this, as in that of 
the Parallax ; and conſequently likewiſe accord- 
ing to theſe three times which we have remark'd 
among the Obſervers before about the Parallax, 
(when the Sun is in its 'middle Diſtance, that is, 
between the fartheſt from, and neareſt to the 
Earth) the apparent Diameter of the Sun, or the 
Angle DB G is computed by 75-0 
Ptolomy, to be ——— — 31 Min. 20 Sec. 
Copernicus, at about — 32 Min. 45 Sec, 
Hebo and Longomontanus === 31 Min, —— 


Riccivlus 
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Ricciohus ————— 31 Mi. Sc. 
— . 50 Min, 30 Sec. 
Newton, who much approves - + / © f 

the Obſervations 2250 32 Min. 15 Sec. 

and Flamſtead ————— 7 . | 
La Hire, ab0ut————— 32 Min. 11 Sc. 


The Religions 


XI. So that the higheſt Computation of the ap- 
arent Diameter amounting to 32 Min. 45 Sec. 
and the loweſt being but 3o Min. and 3o Sec. the 
Difference is no more than 2 Min. 15 Sec. the half 
of which being taken for the Angle DBC, pro- 
duces only a Difference of 1 Min. that is, about 
3, Part of the whole. 

XII. Whereas the greateſt Parallax being of 
2 Min. and the ſmalleſt but of 6 Sec. the former is 
above zo Times bigger than the latter, as we 
have ſhewn above by Numb. III, IV, V. 

XIII. And from hence it is manifeſt, that the 
Variety of the Obſervations, in the apparent Dia- 
meters, may produce ſome, tho' but a very ſmall 
Difference; but in the Angle of the Parallax, it 
will occaſion a very great one in the Magnitude 
of the Sun. | y 307 
XIV. Finally, foraſmuch now that in the Tri- 
angle DBC, is found the - before-given Side 
BC, or the Diſtance of the Earth, and the half 
apparent Diameter of the Sun, or the Angle 
DBC; and moreover, the Angle BDC being a 
Right Angle, becauſe the Line B D touches the 
Circle DO GatD; it follows, that in the ſaid 
Triangle DB C, there are found two Angles 
and one Side, whereby the third, DC, or the 
ſought-for Semidiameter of the Sun may be found. 
XV. We might now, after this manner, from 
theſe and the preceding Conceſſions, compute, 
firſt the Diſtance of the Sun from the Earth BC,and 
afterwards the Bigneſs of its Diameter D 45 
t 2 0 
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But ſince our View here is only toſhew the Mag- 
nitude of the Sun, and the Difference thereupon be- 
tween the Old and Modern Aſtronomers, but 
not ſo much to enter into any Diſcuſſion of the 
Diſtance thereof, we ſhall make uſe of a more 
conciſe Method, which is nevertheleſs attended 
with a Mathematical Certainty, and will be ob- 
vious to ſuch as are experienced in Geometry. 
And this conſiſts in the following Proportion, 
or Rule of Three; in which we ſhall uſe the 
Angles ACB and DBC in the ſtead of their 
Sines, which indeed would be moſt agreeable 
to Geometrical Exactneſs; but becauſe there 
reſults no conſiderable Difference from it, and 
et the Calculation is much more convenient, 
we ſhall uſe it as other Aſtronomers have done. 
And thus it proceeds : | 


As the Angle A C B, or, the Horizontal Parallax of 
the Sun, is, to The Angle D B C, or the apparent 
Semidiameter thereof; ſo is The Earth's Semi- 
diameter A, B, to The Sun's real Semidiameter DC. 


And this Rule does not only obtain with reſpeg 
to the Sun, but likewiſe to all other Heavenly 
Bodies whatſoever. 


XVI. So that according to Tycho, 
taking the Parallax 3 Minutes, and the 
half apparent Diameter 15 ; Minutes, 51 time: 
the Semidiameter of the Sun is greater | 
than that of the Earth AB. 7 

And theſe Numbers being cubed, 
(foraſmuch as Spherical Bodies 
are to each other as the Cubes of > 138 times. 
their Semidiameters) the Sun is 
bigger than the Earth — 9 


XVII. Ac- 
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XVII. According to Ricciolus the] 
Parallax 3o Seconds, 1s to the appa- 
rent Semidiameter 15 Min. 58 Sec.. in 
as 30 to 958 Seconds, or 1 to 3114 ;> 31 f times. 
— conſequently the Semidiameter | 
of the Sun DC is greater than that 
of the Earth A B——_—— 

This being multiply'd cubically, 


makes the Globe of the Sun bigger 31000 times. 
than that of the Earth above———— 


XVIII. According to Sir Jſaac?- 
Newton, the Parallax 10 Sec. is tothe | 
apparent Semidiameter 167 Min. as, 823 
10 Seconds to 96743 Seconds; and; 99 + mes. 
conſequently the Sun's Semidiameter 
is bigger than the Earth's ————- 
And this being multiply'd cubi-} 
cally, the Body of the Sun exceeds? 900,000 tim. 
that of the Earth about = 


XIX. Finally Ia Hire's Proportion! 
requiring 6 Seconds Parallax, they 
are to 16 Min. 5; Sec. apparent Se- 
midiameter, as 6 Sec. to 965; Sec. or > 160 times. 
I to 160; accordingly the Semi- 
diameter of the Sun is greater than 
that of the Earth ————— 
And according to the Cubical 
Multiplication, the Sun exceeds the 7.4,000,000tin 
Earth's Magnitude, at leaſt 


# 


XX. From 
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XX. From all which compared with one ano- 
ther we may gather, FIT 
Firſt, That the Semidiameters of the Sun have 
increas'd from full Five, or hardly Six; firſt to 
full 3x, afterwards to full 96, and laſtly, to 160 
Semidiameters of the Earth ; which, to thoſe that 
are not much vers'd in theſe Matters, ſince the 
the Numbers are not great, may ſeem probable 
enough. | | ; 
Secondly, But that the Globe of the Sun itſelf 
ſhould grow from hardly 140 Magnitudes of the 
Earth, firſt, to 31000, and afterwards on a ſudden 
to 900,000, and laſtly, to the Size of four Millions 
of Times greater than the Globe of the Earth, is 
ſuch a ſurprizing thing, that they who are not 
uſed to theſe kinds of Calculations, muſt ne 
judge it impoſſible, and think that altho all that 
has been ſaid about the Semidiameters were true, 
yet this would appear a Miſtake in Aſtronomy : 
But every one that underſtands Geometry knows 
that one is as ſure as the other. | 
So that we now ſee finally, that this Increaſe 
and Difference of the Sun's Magnitude, manifeſt- 
ing itſelf in the Sequel of Time, was principally 
and moſtly occaſfion'd by the continual Diminu- 
tion of the Angle of the Parallax, ſince the ſmall 
Diverſity in the apparent Semidiameters might 
indeed contribute ſomething, but yet very little 
thereto. But its amazing Magnitude 1s now par- 
ticularly to be aſcribed to the Cubical Multipli- 
cation of the real Semidiameter thereof. F; 
XXI. Since therefore all that has been advan- 
ced, carries along with it a Mathematical Cer- 
tainty in the manner of computing, it remains 
only to be inquired, whether the lateſt Aſtrona- 
mers have likewiſe rightly obſerved that the Angle 
of the Parallax is ſo ſmall, which we ſhall leave 


to the Study of thoſe that think themſelves con- 
cern'd 
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cern'd therein; foraſmuch as the comparing the 
three Ways that were in Uſe from the Times 
the Ancients, to Tycho Brabé, and from him in 
the laſt Age by Ricciolus, Wendelinus, and others, 
and now by Meſſieurs Caſſini, Flamſtead, and la 
Hire, would prove too great a Digreſſion, and 
take up too much coom here. ,_ : 

This is certainly.true, and obvious to all that 
underſtand the Science of Aſtronomy, that the 
Antients, according to their own Confeſſion, 
could hardly be certain to a Minute in their Cal- 
culations of the Heavenly Bodies, even with their 
largeſt Inſtruments; and that the following Me- 
thods have had great advantages above the for- 
mer, both in proceeding more certainly, and in 
coming much nearer; becauſe that the Angle, 
which was neceſſary to them for computing the 
Sun's Diſtance, was ſo much greater, compri- 
ſing the whole Space between the Moon and the 
Earth, which is about ſixty Times as large as the 
Semidiameter of the Earth, of which the An- 
tients were obliged to make uſe, which renders 
the Miſtakes of the latter in their Obſervations ſo 
much ſmaller than thoſe of the former. But the 
Moderns, by the help of their Teleſcopes and Mi- 
crometers, ſeem to have brought this Science of 
Aſtronomy to as great a Perfection as it is poſ- 
ſible for Men to do, making the Firmament itſelf 
ſerve them for a Quadrant by the means of the 
afore-mention'd Inſtruments and proper Pendulum- 
Clocks; and ſo, with no leſs Certainty than the 
former, they are able to make their Obſervations 
to a few Seconds, 

2 


. 


Scr. 
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Seer. V. I maybe ſbeun, with ent Certainty, 
| that the Sun is above 190,000 Times bigger than 

the Earth. | '2 


Bor if the Parallax of the Sun does ſtill re- 
main immenſurable to thoſe Obſervers that can 
meaſure every thing with ſo much Exa&neſs, 
eſpecially if they endeavour to meaſure it about 
the neighbouring Planers, Mars and Venus, which 
(if their Diſtance alſo do not hinder) have Pa 
rallaxes much greater and more capable of Obs 
ſervation, and then make their Calculation of the 
Parallax from the Sun's and Planets Diſtances, 
(the Ratio whereof is better and fufficiently 
known to them) it may be inferr'd, that it con 
fiſts in a very few Seconds or leſs, if they obſerve 
and diſcover it after this Manner. And therefore 
that we may conclude upon juſt and true Prins 
ciples, that altho* theſe Magnitudes which the 
preſent Aſtronomers do aſcribe to the Sun, cant 
be ſo nicely determin'd, by reaſon of the Small 
neſs of the Parallax (as all of em, even the chiefeſt, 
allow, and whereof I could produce many Proofs) 
nevertheleſs the ſame muſt be unconceiveably 
great. And in caſe we ſhould not admit of the 

160 Semidiameters of Ia Hire, and conſequently of 
the Magnitude of the Sun abore four Hundred 
Thouſand times bigger than the Earth, yet we 
can't think thoſe of Mr. Huygens ſo much to exceed 
the Truth, who makes the half Diameter of the 
Sun equal to 110 of thoſe of the Earth, and its 
Magnitude conſequently 133,100 more than that 
Earth; which as, it is eaſy to compute, does re- 
* a Parallax of eight, or near nine Se- 
conds. 


Or 


Semidiameter to be 967, and its 
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Or we may come yet neater, and take the 
Calculation which Sir aac Newton makes uſe of 
in his Theory of the Moon, which ſuppoſes = 
to 
900,000 Globes of the Earth. Tea, if we take 
that of Flamſtead and Horrox, of about 12 Se- 
conds (vid. Newton Princ. Mathem. p. 414.) which 
is twice as large as Mr. La Hire's ; we 
yet more certainly, that no conſiderable Error is 
committed in aſcribing too great a Magnitude to 
the Sun, tho" that includes in its Semidiameter 
above 80, and in its Magnitude above 500,000 
times that of the Earth. | | 

Wherefore ſuppoſing (as we have done, Sect. III.) 
that the Sun 1s 100,000 as big as the Earth, we 
may be ſufficiently aſſured, that we rather make it 
too ſmall than too great; ſince the Parallax in this 
Caſe of about 21, is at leaſt bigger than 20 Seconds, 
and admitting with Sir Iſaac Newton, the a 
Semidiameter to be 16; Minutes, we find the 
Sun's real Semidiameter to be barely 465. And 
that no Error is committed here in allowing too 
much to the Sun, appears from hence, That the 
Obſervations (as Sir Jfaac himſelf owns in the Place 
above)of Kepler, Ricciolus and Wendelinus don't allow 
the Parallax to be much greater than 2o Seconds; 
tho' they have not us'd the accurate Method of 
Caſſini in their Obſervations, which renders this 
Parallax yet much ſmaller. . 

Again, becauſe (as appears by Sect. IV.) Wen- 
delinus himſelf, after his Method, makes it 15 Se- 
conds, which is ſo much leſs than 20. 

Laſtly, The Teſtimony of the ſo often prais d 
Sir Iſaac Newton, is of great Weight in this place, 
who making the Parallax to be 20 Seconds, ſays, 
That he chooſes rather upon that Occaſion to 
make it too big than too little ; whereby he does 

2 not 
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not obſcurely inſinuate, that the ſame ought teal- 
ly to be taken ſomething ſmaller. —_ 2 
From whence then it follows, that the Dif 
agreement between the firſt and the laſt Aſtron 
mers does not prejudice the Truth of the Con- 
cluſions of the latter, about the determining the 
Sun's Magnitude ; and that it is not too large 8 
Conceſſion to allow it to be atleaſt 100,000 times 
as big as the Earth, 27 


Szcr.VI. Convictions from the foregoing Ol r vation. 


CA it now be imagined, that ſuch a dreadful 
Globe of Fire, which- is above 100,000 times 
bigger than our Earth (and one might more truly 
ſay above a Million of times, according to the 
atoreſaid Demonſtration) has been produced by 
mere Chance, and for ſo many Ages continued to 
diſcharge thoſe great Functions, of which all the 
Inhabitants of the Earth are daily ſenſible ? And 
can any one perſwade himſelf that a Sea of Fire, 
of ſo aſtoniſhing an Extent, could have been con- 
tained within its Bounds, and in the Order and 
State we find it in, without the continual Df 
rection of a great and wonderful Power and Wik 
dom? Whereas there is no Matter known. t0 
Mankind, which with reſpe& to us operates 
with more Fury, and, if it be in any Quantity, 
more ungovernably than Fire, of which there 
comes down to us daily (as the Burning-Glaſſes 
prove) ſo much from the Sun, either in, or with 


, r cc a XA 


Hg FH 


the Light thereof. And ought not the Hypotheſis, Ml © 
that Chance, (or ſomething elfe that is entirely ig: 
norant of its own Actions, is the productive Cauſe 
of the Sun) make every one, even the boldeſt 
Atheiſt himſelf, live in a perpetual Fear; that be 
ſo continual a Motion and Raging of ſuch an l 

| an- le 
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unconceivably t Quantity of Fire and in- 
flamed — 60 as ſometime or other, by 
the Deſcent of a much greater Quantity at once 
of this Matter from the Sun, along the ſame Way 
in which its Rays proceed at preſent, might ſet 
every thing on Fire upon the whole Globe ; or, 
that the Sun having conſumed the Food of that 
Fire, might change its Nature, and ceaſe to com- 
municate its Warmth and Light to us; by which 
Means the whole Earth would be turned into the 
moſt diſmal Dungeon that any one can poſſibly 
conceive. How much more eaſie then and happy 
do thole Men live, who acknowledging the 
Maker thereof for an Almighty God, and their 
Gracious Benefactor, know that every thing, and 
that even this dreadful Globe itſelf, of Light and 
Fire, can only ſtir and move according to the 
Good Pleaſure of him that is the Lover of Man- 
kind ; and who, to deliver us from ſuch a well- 
grounded Apprehenſion, has declared expreſly in = 
his holy Word, Gen. viii. 22. That while the Earth | 
remaineth, Seed-time and Harweſt, and Cold and Heat, 
and Summer and Winter, and Day and Night ſhall not 
ceaſe ; which Promiſe has been made good for ſo 
many thouſand Years. t 9 


SE r. VII. The Sun's Diſtance from the Earth. 


Now if we paſs on from the Magnitude of 
the Sun (of which I hope thoſe that underſtand 
what has been already ſaid are fully convinced) 
to its Diſtance from the Earth, to the'end that we 
may likewiſe therein rectify thoſe miſtaken Notions, 
which even from our Childiſh Years we have con- 
ceived about it, and which we can ſcarce fancy 
to be more than the Space of a Mile from us, an 
unlearned and unexperienced Perſon will not be 
leſs aſtoniſhed than he was before, when he hears 
Vor. III. - + RE us 
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us declaring, that we do not make too large-an 
Allowance E the Sun's Diſtance, if we maintain 
for a certainty, that it amounts to above 1000 
Semi Diameters, or Thickneſs of the Earth.  * 

That the Sun is very far from this Globe ma 

be proved by the Sun-Dials and otherwiſe, whi 

we ſhall now paſs by, only ſhewing, as we have 
done before in Sd. IV. that the Diſagreement of 
Aſtronomy, with reſpe& to the various Diſtances 
of the Sun, are only occaſioned from hence, that 
the Moderns are furniſhed with ſo much better 
Inſtruments or Methods for obſerving the Sun's 
Parallax than the Ancients ; ſo that the ſmaller 
this continually appears to be, ſo much the greater 
is the Sun's Diſtance from the Earth. A 

To ſet this Matter in a clearer Light, for the 
Benefit of thoſe that are not skill'd in Aſtro. 
nomy. 

Let the Semidiameter of the Earth, AB, 
Tab. XX. Fig. 3. (as in Sect. IV. Numb. VII.) 
be taken for an Unit, the Angle of the Horizomal 
Parallax of the Sun A CB in the Triangle ABCA, 
being likewiſe known by Obſervations : Then, 
ſince BAC is a Right Angle, the Diſtance of the 
Sun from the Earth, or from the Line BCG, 
may be eaſily found by Right-lin'd Trigonome- 
try: This Operation will be readily perform'd 
by ſuch as only underſtand that Way of Com- 
puting. Wo OA 


Suppoſing then A C B to be the Angle of the Parallax : 


With Tycho Brahe of three Minutes, 
we find the Diſtance BC to conſiſt | 
Semidiameters of the Earth to the Num 


ber of — — — — — 


With Ricciolus of 30 Seconds, barely — 
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With Newton, Caſſini, &c. of 10 2 
conds BC E 1 — — = 


With Huggens between 8 and 9 Se- ; 

conan. 2 
And with La Hire of but 6 Seconds 7 | 

to full —- | ND be þ 34,000 - 


And if (as has been done before) we? 
ſuppoſe the Sun to be 100,000 times 
bigger than the Earth, the Parallax 
ACB will be about 20 Seconds (com- 
puting the apparent Semidiameter of > 10,000. 
the the Sun to be 32; Minutes) and the 
fro. Diſtance of the Sun from the Earth | 

will amount to Semidiameters there- 


\ B, of, "13,1 wi * 


24,000 


- » - 


* Now ſince we can be aſſured from the ſo exact 
C 4, WW Obſervations of the greateſt Modern Aſtronomers, 
hen, WM chat the Parallax A CB is not more than of 20 
* the Minutes, we cannot conclude with the ſame Con- 
BC, fidence as a Geometrician' can meaſure the Di- 
ome- ſtance of any two Places on the Earth, how great 
rm che true Magnitude: of the Sun, and how far its 
-om- Diſtance is from us; but it may be concluded by 
7 a Geometrical Certaimty, beyond all manner of 
doubting : ; | | 
Firſt, That the Sun is one hundred thouſand times 
as big as the Earth. 
1150 % And, Secondly, That its Diſtance from us is 
* * * than ten thouſand Semidiameters of the 
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Sect. VIII. Conviftions from the foregoing ohe 


vations. 


No wv fince it is indiſputably true, that if the 
Sun had been placed much nearer to the Earth 
than we find it, nothing leſs could have been e 
pected than a Total Conflagration thereof; and 
in caſe it had been much more remote, the Earth 
would have refuſed to produce its Fruits for the 
Support of thoſe that dwell upon it. Can any one 
imagine again, that it is without Deſign, that this 
great and terrible Fire among ſo many numberlels 
Places that it might have poſſeſſed in the great Space 
of the Univerſe, with reſpe& to the Earth,ſhould be 
fixed juſt there only, where it can cauſe ſo much 
Good and fo little Harm to this Globe? Now it 
ſo unhappy a Philoſopher (who maintains that the 
Sun has by meer Chance only acquired juſt that 
Place which is ſo uſeful and advantageous to the 
Earth, and all that is upon it) be a Mathemati- 
cian, let him compute how many Places (in 
which the Sun might have been placed by the 
ſame Chance) are to be found in the vaſt Con- 
vex of the Starry Heavens, and how many thou- 
ſand to one it would have been, but that the 
Sun might have been fixed in one of *em, where 
it would have been entirely uſeleſs to the Earth, 


St cr. IX. The Earth for Conveniency ſake . 
| to ſtand ſtill 9 Jate fo . 


T+ris ſeemed to be ſufficient to ſerve for 1 
Conviction to ſuch as ſtill doubted of the Wiſdom 
of the Maker. But ſince Cuſtom, that ſeems to 
cloud our Reaſon with Stupidity and Inſenſibility, 
cauſes moſt Men to look upon this ſurprizing 
Wondcr, like the Eeaſts without ang 


1 
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muſt adviſe all thoſe who ſtil! find themſelves hut 
little affected by the common Notices of what 
they ſee daily paſſes in the Sun, briefly to con- 
template with us a few Particulars thereof, 
with reſpe& to the Earth, in which (ve here de- 
clare once for all, that) we deſign to uſe the 
ſame manner of Speaking and Figures that are 
agreeable with the Notions of Tycho Brabe, and 
are adapted to thoſe Globes, by which a qui- 
eſtent Earth and a Sun, moving about it are ex+ 
preſſed. Thoſe that embrace the other Hypo- 
theſis with Copernicus, namely, that the Earth 
moves about the Sun may keep the ſame Meaning, 
and adapt it to their own Opinions, as they muſt 
do in the moſt, if not in all the Works of the 
greateſt Aſtronomers ; which, tho* they defend 
the Opinion of the Earth's Motion, yet in their 
Calculations concerning Shericks, or the Circles 
and Angles which they make, do likewiſe make uſe 
of the ſame Figures and Expreſſions as are founded 
upon the Immobility ' of the Earth ; as is well 
known to thoſe that have read their Books, and 
even the Writings of Copernicus himſelf. 


Sr r. X. The Sun's Diurnal Motion. 


Now if any Body were to have his Dwelling 
upon the Globe of the Earth p e mf Tab. XVI. 
th. Fig. 1. and would make himſelf and all other 
119 Men happy, would not his firſt Care be ( in order 
T7 to avoid living in perpetual Darkneſs) that the 

ſaid Globe ſhould be enlighten'd > Now this is 
performed by the Sun ( for Inſtance) at E. 

But when this is done, if the ſaid Sun E ſtood 
lon always immoveably over the Point e, it would be 
there always Day, and exceeding hot ; but on 
ity, che contrary it would produce a perpetual Night 

a and continual Cold at 7, both which would be 
Z 2 3 very 
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very inconvenient ; foraſmuch as in the laſt Caſe, 
tho” the Fertility of the Earth were not thereb 
diminiſhed, yet all Pleaſure ; and in the fir 
Caſe too, our moſt agreeable Reſt would be abs 
ſtructed. 1 * 
To prevent all this therefore, it ſeemed again 
neceſſary, that this Sun ſhould move round the 
Earth in the a Circle as ETFS E, in order to 


enlighten the ſame, and render it fruitful on all 
ſides, and ndt to ſtand always ſtill againſt o 

part of it ; now this happens by the ſame; Sun's 
moving round the Earth every twenty four Hours, 


Se cr, XI. The Sun's Annual Motion, Declenfion, aud 
the Seaſons of the Tear. „ie 


Bo r now ntl the Sun ſhould daily enlighten 
and warm the Earth, yet if it were not to move. 
in the aforeſaid Circle ET FS E, this ill Con- 
{ſequence might again be expected from it, name 
ly, that every thing upon the Earth, within the 
Segment of the Circle e f, would be ſcorched by 
its Heat; and other Parts of the Earth up- 
which the Rays of the Sun fell more obliquely, 
would be render'd barren by Cold. Wherefore, 
that the greateſt part of the Earth might not re- 
main uſeleſs, twas requiſite again, that the Sun 
in its Circulation ſhould be ſerviceable to mare 
parts of the Earth; and this again we ſee.per- 
formed by the Sun, when it recedes or declines 205 
the Equator E F on both ſides, to A Northward, 
and to C Southwardly, whilſt it always moves in 
the Circle AY D, which the Aſtronomers call the 
Ecliptic, or Sun's Way. In this Circle it moves 
daily about one Degree, or the 360 part of 2 
Circle from the Weſt to the Eaſt, whilſt in the 
ſame Space of Time it circulates from Eaſt to 


Weſt at an equal Diſtance from the Equator EF 


| * of 
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of which circular Motions the two extream ones, 
AB and CD, are here deſcribed ; the laſt of 
which it performs in one Day, and that in the 
Ecliptic AY D, in 365 Days, or in a Lear; and it 
is this Diurnal Motion that produces Day. and 
Night, and the Annual, the four Seaſons of the 
Year : So that for Inſtance, tis Summer upon 
thoſe Parts of the Earth, a and g, when the Sun 
is at A in its Way AI D; and Winter when the 
Sun is at D; and Autumn and Spring when it is 
upon either Side of the Globe, in the middle be- 
tween A and D. | 


SzcT. XII. The great Uſe of the aboveſaid Motions. 


Now by theſe Motions, beſides the preven- 
ting thoſe great Inconveniencies, which would 
ſurely come to paſs, it one continual burning Sea- 
ſon, or an all-congealing Cold ſhould always pre- 
vail in the ſame Reg of the World ; we find 
that moſt of the inhabited Places of the Earth 
are enlightned and warmed, according to the 
Manner and Meaſure that is moſt agreeable to 
the Nature of the People and Fruits that belong 


— to it: This Diverſity of Seaſons, and Diſtribu- 
un tion of Heat and Cold, being alſo the Cauſe that 
re ſome Lands are diſpoſed and adapred to produce 


Spices, and ſome particular Kinds of Fruits, and 
other Countries others; whilſt in the mean time 
this general Benefit is enjoyed by all Mankind, 
tho' diſperſed over the whole Face of the Earth, 
by the Means of Trade and Shipping, by which 
every Nation may abound with thoſe Commodities 
3 not the natural Produce of its own 
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SzcrT, XIII. Convifions from the foregoing. ; 


Brrors I proceed any further, let me a 
thoſe Philoſophers, who deny the Wiſdom and 
Goodneſs of the Supream Director of all thingy, 
Whether upon ſceing any Royal or Princely Gar- 
den, they would ever pretend to ſay, that no 
Art nor Method had been uſed therein by the 
Gardener ; tho' they ſhould obſerve, that in order 
to cauſe thoſe Plants to grow, which could n6t 
bear the Coldneſs of that Climate, Glaſs-Caſes, 
and Places with Stoves and other Conveniencies, 
had been prepared to make em enjoy as much 
Warmth as poſſible ; whilſt on the other hand, 
Arbors and ſhady Places were provided for other 
Plants that could not bear much Heat? And whe- 

c 


ther they would not be convinced upon ſeein 
great Variety and ingenious Diſpoſition of: 
Plants, Flowers and Fruits in ſuch a Garden; that 
it was not Chance, nor an ignorant Cauſe, but 
the Skill of a judicious Director, which had ex- 
erted itſelf in all theſe things, and whoſe Deſign 
was to cauſe the Maſter of the Garden by ſuch 
coſtly Apparatus, and by contriving ſa many dit 
ferent Degrees of Heat, to reap the Benefit of 
his Labours, and to enjoy the Refreſhment of 
thoſe Fruits which his own Climate and Air were 


not able to produce? 

And can any one that is admitted to contem- 
plate the Agreeableneſs of ſuch a Garden, tho 
he fhould not ſhare in the Fruits thereof, think 
himſelf obliged to thank the Owner for his 
Goodneſs, in ſhewing him the Secrets of his Art, 
and the wonderful Uſes of the Plants; and: yet 
no ways afteted with the Goodneſs of the Great 
Creator of ſo glorious a Body as the Sun is; by 
the Warmth of which, the whole Earth is turned 
ng 
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into a Pleaſure- Garden and a fine” Park, as may 
appear in Tab. XVI. at 2 where the Torrid 
Zone, a, ö, c, d, re ts the Orangery, or 

Place in which t Fruits that require the 

greateſt Heats are produced ; whilſt others, that 
require a more moderate or even -a cold Air, do 
meet with the ſame in the two Temperate Zones, 
a, g, h, b, and c, d, i, k, or even farther towards 
the Poles in the Frigid Zones, , p, u, and i, m, &, 
as far as the ſame remain fruitful. Thus we ſee, 
that there is not only a particular Climate appro- 
priated to ſuch various Sorts of Plants and Trees, 
but that which renders the Obligation that all 
Men lie under to the adoreable Director of all 
theſe things ſtill greater, is, that his bountiful 
Mercy does not only diſplay therein a wonder- 
ful Wiſdom even to the cloying with Pleaſure 
thoſe that ſeek for the ſame ; but likewiſe, that the 
F Aus produced thereby ſeem to be made for no 
other Purpoſe, beſides the Honour of the Creator, 


than for Medicines to Men in their Sickneſs, and 


for Food and Refreſhment to thoſe that are in 
Health ; and in general, to render them happy in 
innumerable Inſtances, in which they are ſenſible 
of their Uſe and Convenience. 


Sgr. XIV. and XV. The Morning and Evening 
Twilight. | 


Bes1Drs what has been already ſhewn to be 
ſo wonderful in the Dire&ion of the Sun in its 
daily and yearly Courſe, let an Atheiſt judge 
again, whether it is without a determinate End 
and Purpoſe, that the Rays thereof paſſing from 
a thinner into a thicker Medium, are refrated and 
turned away from their true Courſe, in order to 
produce the Twilights of Evening and Morning ; 
whereas otherwiſe, upon the Setting of the dun 

mn 
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in all Places, a bright Day would be immediate, 
ly changed into a Pitch-dark Night? And it may 
be eaſily perceived, that it is ſo ordered on puts 
Poſe to be uſeful to Men, the Organs of whole 
Sight would be very much. prejudiced, if the 
Tranſition from much Light to much Darkneſs 
were made all at once: But they that would be 
more fully informed in this Matter, need only look 
back to what we have ſaid in the 17th Contem- 
templation about it. | v 
That which may be farther obſerved here, is 
with how much Reaſon God to convince Job of 
the Narrowneſs of his Underſtanding, has taken 3 
Proof thereof from this Refraction of Light in the 
following Words; Chap. xxxviii. v. 12. Haſt tha 
commanded the Morning fince thy Days ? And cauſed the 
Day Spring to know his Place ? Which laſt words 
are tranſlated by Poo] and others. Do you know per- 
' fefly the Place of the Twilight ? $ 
To make this more intelligible to thoſe that are 
unexperienced in the Mathematicks,we have ſhewn 
above, in Tab. XIV. Fig. 3. that the Sun A bei 
under the Horizon E Y, and caſting its Rays A 
upon the Air at H, the ſaid Rays do not proceed 
directly, and in a ſtrait Line to D; but by being 
inflected, and making an Angle A H F, they are 
turned aſide to F, and refracted or broken at H. 
and thereby produce Day-break or Twilight to thole 
that live at F. Now it is known to every one 
by numberleſs Experiments, that according to the 
greater or leſſer Thickneſs of the Air, which 
varies in different Places, and in the ſame Place 
roo, at different times, for many Reaſons, the 
Refraction does likewiſe differ: And therefore, 
that the Twilight, with reſpe& to the extreameſt 
Parts where it is ſeen upon the Earth, or in the 
Air, cannot be determined by any Body ; ſo that 


the ſaid Queſtion ſeems to carry this Mews 
along 
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along with it. Did you ever truly underſtaud the di f 


ate. erent Thickneſs of the Air, both in your own and other 
041  Climates of the World, or the greater or leſſer Refra- 
oh ction proceeding from thence, and conſequently the Varia- 
the n, of the Morning and Evening Twilights, which are 
| the Reſult thereof ; or have you any Command or Di- 
12 ;edion over it? To which Propoſition no Mortal 
1 will ever be able to return any other Anſwer, than 
ook that this has always been myſterious and impra- 
e BY &icable to him; to convince holy Fob whereof, 
Vas the Deſign of God. d 
* Beſides what has been juſt now ſaid, there 


may be {till added theſe Reaſons, why tis impoſ- 
ſible for Men to know exactly the Place of the 

wilight ; Firft, Becauſe it ſeems neceflary to 
be ſuppoſed, that the Sun is encompaſſed with a 
ind of an e, or Circle of Vapours (as 
he Earth is ſurrounded with Air) which upon 
he Account of the Sun's Nearneſs, does always 
ſhine, and is enlighten'd with the Fire thereof. 
condly, That the Sun ſhining upon the Parts or 
apours of the Air, the Rays are ſent back from 
ome of em, as it were from a Looking-Glaſs 
by Reflexion, to the People who begin already to 
enter into Night; both which contribute very 
uch to the Production of the Morning and 
Evening Twilight : See concerning this, Gregory's 
{ſtronomy, p. 127. where that great Mathemati- 
jan (as if he intended to corroborate our Inter- 
pretation) uſes the following Expreſſion: For theſe 
Reaſons the Bounds or Place of the Morning and 
vening Twilights are not ſo certain : Beſides 
hich, he alledges ſeveral other Cauſes of this 
ncertainty. 
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Sect. XVI. The Weakneſs of our Conceptions., 


N ow foraſmuch as all the great Services which 
the Sun renders to Men, Beaſts and Plants; ate 
not to be number'd ; foraſmuch as we ſee them 
daily renewed ; foraſmuch as if we had been 
blind before, or remain'd always in Darkneſs, 
we ſhould be ſtruck with Wonder, and as it wer 
tranſported at the Glory of the Sun's firſt Ap- 
pearance. I have often ſtood amazed, how it 
was poſſible, that not only the Atheiſts (who 
act herein according to their Principles) but like 
wiſe others that acknowledge a God, and that 
pretend to worſhip him upon other Occafions, 
are ſo little affected with all the Advantages that 
accrue to them from the Sun : For inſtance, how 
few are truly thankful for this great Benefit, that 
God cauſes the Sun to riſe in the Morning and 
enlighten the World, and to ſet in the Evening 
and produce the Night, by the Shadow. of the 
Earth, in order to give Reſt to all Creatures that 
have been tired by the Labour of the Day ; and 
ſo in other Matters. WSTFID 

But particularly even thoſe who are now er 
tirely convinced of the Magnitude of the 8 
and its great Diſtance from the Earth, by the 
Mathematical Demonſtrations of the Aſtronomer, 
as well as by ſo many Places of the Holy Seri 
ptures ; ſuch as Eſ. Ixxiv. v. 16. Thou haſt prepartl 
the Light and the Sun; and Pf. cxxxvi. v. 7. 7 
him that made great Lights ; and many others, have 
ſeen that the Spirit of God himſelf has appoint: 
ed this great and glorious Body for a certail 
Proof of the Infinite Power of the Maker and 
Ruler thereof; and yet they hardly ſeem to har: 
formed a right Notion of it. Beſides Cuſtom, 
the Weakneſs of our Imaginations ſeems to be the 
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principal Cauſe thereof, which is unable, as well 
by reaſon of the Smallneſs of many Creatures that 
ve are forced to view with Microſcopes; as be- 
auſe of the Greatneſs of theſe heavenly Bodies, 
o repreſent them properly to us: And tho no 
Body that underſtands Demonſtration can doubt 
thereof, yet every one will find how defective his 
Imagination is in forming juſt Ideas of their real 
Greatneſs or Smallneſs: Of this we have no oc- 
caſion to produce any Proofs; let every Man only 
examine himſelf, and ſee whether he does not 
diſcover within him, what many of the greateſt 
Mathematicians are obliged, with Shame, to con- 
fels, that they themſelves experience concerning 
this Matter: See what Mr. Huygens ſays about 
it in his Coſmotheoros, p. 124, and 125, who, to 
obviate this Weakneſs of the Humane Imagina- 
tion, endeavours to make uſe of another Means, 
to impreſs more ſtrongly upon our Minds the 
Greatneſs of the Works of our adoreable Creator, 
and of the Diſtance of the Sun from the Earth 
ſhewing, that if we ſuppoſe with him, that the 
ſaid Diſtance amounts to 12000 Diameters of the 
Earth (which yet is much leſs than what the 
Modern and moſt Accurate Aſtronomers do with 
pood Reaſon maintain ) that a Bullet ſhot out of 
a great Cannon, and moving in an equal Degree of 
Velocity, will be 25, or at leaſt 24 Years in paſſing 
from the Earth to the Sun. x 


SECT, XVII. How much Time is required for a Cannon 
Bullet to paſs from the Earth to the Sun. 


No v that what has been advanced by Mr. Huy- 
gens does not exceed the Truth, will appear: 

I. Becauſe, according to the moſt exa& Men- 
ſuration by the French Mathematicians, a De- 
grec of a Great. Circle upon the Globe * — 
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Earth amounts to 57060 Toiſes or Fathoms d 


Diameter thereof amounts to 6.5 38, 594 of. thi 


fix Foot; from whence it follows, that the 


like Fathoms, according to the ſaid Mr 
and JYhifton in his Prælett. Aſtron. p. 13. . 

II. This being multiplied by 1 2000, the Dj- 
ſtance of the Sun from the Earth, amounts to 
78,463, 128, oo0 of French Fathoms. ah 

III. Now by the Experiments of Merſennut, 
Cannon-Bullet advances in a Pulſe, or the Second 
of a Minute, about a hundred of the aforeſaid . 
thoms, it therefore requires 784,631,280 Seconds 
to paſs with the like Swiftneſs from the Earth to 
the Sun. þ 

IV. This Number is ſomewhat ſmaller than 
788,940,000 which are the Sum of the Seconds 
of Twenty five Years, if one allows to each of en 
365 Days and 6 Hours, as may appear by the 
Calculations of the ſaid Mr. Huygens.  « 


f 


Sgr. XVIII. How much Time is required fora 
Ship, or any Living Creature that can run Fijn 
Miles in a Day and a Night, to paſs ſrom tht 
Earth to the Sun, and Conviftions from thence. - 


Now if the Swiftneſs of a Cannon-Bullet 
ſhould too much dazzle any ones Imagination; 
let him ſuppoſe a nimble Animal, ſuch as -4 
Horſe, a Deer, a Bird, as alſo a Ship, either of 
which, if they can advance Fifty Miles every 
Twenty four Hours, will at leaſt require 1100 
Years, either to run, fly, or ſail, ſuch a Space, 
as 1s between the Sun and the Earth, which may 
be eaſily computed, if one again ſuppoſes: . 

I. That the Sun is diſtant, from the Earth 1 2000 


Diameters thereof. 


II. That a Degree, according to a Pilot's Cal 
culatign, being fifteen Dutch Leagues, the eu 
| erenc 
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ference of the Earth will amount to 5400, and its 
Diameter to 1718 Dutch Leagues. TP . 

III. This being multiply d with 12000, the 
product of Dutch Leagues between the Sun and 
Earth, will be 21, 616, ooo. en wg 

IV. This being divided by 50, or the Miles 
that a Ship will ſail in a Day, or a Horſe run, 
the Amount will be 412, 320 Days, or about 
1129 Years. * | 

I thought I could not do amiſs in being ſome- 
thing the more large upon this Subje&, and in 
ſhewing the Sun's Diſtance from the Earth after 
more than one manner; fince Mankind are wont, 
upon this Occaſion, to repreſent to themſelves 2 
Giant like a Dwarf; and the great Firmament, 
and thoſe glorious Bodies which it contains, 
and eſpecially the Sun, with reſpe& to its Mag- 
nitude and Diſtance, incomparably ſmaller than 
they really are, and conſequently make the 
dreadful Power of the CREATOR, Contempti- 
ble inſtead of Wonderful and Infinite. 


Scr. XIX. The Swiftneſs of LIGHT. 


Lzr the Atheiſt now go on with us, and Con- 
template that Wonder of all Wonders, that ſur- 
prizing Creature the LIGHT, in its Properties 
only, ſo far as they are known to us, and in 
the firſt Place, its unconceivable, and (if it had 
not been proved experimentally, its altogether) 
incredible Velocity. | 

It may perhaps appear ſtrange to many, and 
even not to be admitted by moſt, if we 
affirm that Light requires ſome Time for the 
Parts of it to deſcend ſucceſſively from the Sun 
to us, and in that manner to be emitted from all 
Parts of that Glorious Body: Foraſmuch as the 


chief 
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chief Philoſophers of the laſt Age, and many 
others of this, to whom the lateſt Obſervations 
of the Aſtronomers are not yet known, ha 
rhought, and -with great Appearance of Truth 
too, that Light moved much after the ſame man 
ner as a Stick lying between the Sun and mw 
whereof one End being protruded from the Sun, 
the other in an inſtant, and without any Space offi 
Time, would be likewiſe moved; ſo that praffiarly i 
and according to this Hypotheſis, the Light does 
not come down to us from the Sun, but that 
which is near and about us is only put into ai 
continual Motion by the Sun, or by the Powell 
of its heavenly Matter. But they that are offi 
this Opinion, will be yet much more ſhock d, i 
we ſhould tell them, that this Light is not on 
derived to us continually from the Sun, and that 
it requires ſome Time to paſs to us, but even that 
it is protruded with ſo great a Swiftneſs, that it 
does not take up more than half a Quarter of at 
Hour, or about 7x Minutes to paſs from thi 
Sun to us, that is to ſay, to run ſo many Million 
of Miles. 3 


--. 


Scr. XX. An Experiment to prove that Light 
really moves and comes from the Sun. 


AN actual Proof that Light moves, and that 
even when the Rays of it are collected in an) 
Quantity, it will protrude Bodies it meets in is 
Courſe, and, as it were, blow them away, m 
be found in the Hiſtory of the Royal Academy i 
Sciences, 1708, p. 25. where Mr. Homberg relates, 
That a Light Matter, fuch as the Amianthzs, t 
Plugie-Allum, being ſuddenly brought into tht 
Focus of a Burning-Glaſs, upon a Wood-Coll, 
was driven off by the concurring Rays of Light; 
and that the Spring of a Watch, one End 7 99 

aſten 
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faſten d in à Piece of Wood, being likewiſe placed 
in the Focus of -a Glaſs of twelve or thirteen 
Inches, the Rays ſtruck againſt the looſe End of 
it, and cauſed it to move backwards and forwards 
juſt as if it had been thruſt with a Stick. 

Now this does undeniably prove a great Swift- 
neſs of Light; yet this amazing Courſe of it, as 
it ſurpaſſes all Imagination, ſo with many would 
it <::ceed all Appearance of Truth, were it not 
that the ten Years Obſervations made by Mr. Ro- 
mer, upon the Eclipſes of Jupiter s Satellites, had 
put this Matter ſo much out of Diſpute and 
Doubt, that the greateſt and moſt accurate Ma- 
thematicians have been forced to admit it upon 
the Strength of thoſe Experiments. | 

It ſhall ſuffice here, that we may not ſwell this 
Diſcourſe too much, to produce only the Teſtimo- 
ny of Sir Iſaac Newton, tho we could likewiſe add 
many others; theſe are the Words of that Gen- 
tleman in his Princ. Philaſ. p. 23 1. Prop. 96. Lib. 1. 
in the Scholium. For that Light is puſhed on ſucceſſive- 
ly, the Parts of it following each other, and that it 
paſſes from the Sun to the Earth in the Space f ten 
Minutes (in the ſecond Edition he has alter'd it 
to ſeven or eight Minutes) is now certain by the Ap- 
dearances of Jupiter's Satellites, and confirmed by the 
Obſervations of ſeveral Aſtronomers. | - FC 
And when afterwards he publiſhed his Opticks, 
which are proved and illuſtrated by a Number of 
wonderful Experiments, we find him ſpeaking after 
this Manner, in the Eleventh Propoſition of the 
Second Book of the Third Part, p. 236. The Light 
is tranſmitted in a certain Space of Time from the illu- 
minating Body, and employs about ſeven or eight Mi- 
nutes in its Courſe from the Sun to the Earth: Where- 
upon he adds the Proof, the firſt Words of which 
are, This was firſt obſerved by Romer, and after- 
Wards by others, by Means of the Eclipſes of Jupiter's 
Vo I. III. Aa a2 Satellites: 


ticks, or are ignorant of the lateſt Diſcoverie 


cal Lectures of Mr. hiſton, p. 229, and 230 
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Satellites In his ſecond Edition of his Opticks, 
he only allows about ſeven Minutes for this Pak 
ſage of the Light. © Lei 20m 
They that deſire to ſee this more largely 
ved, may conſult Mr. Huygens, in his Treatiſe ef 
Light; Mr. Whiſton in his Prælett. Aſtronom. and 
others. Beſides, that the Impoſſibility of the 
contrary Hypotheſis has been already ſhewn both 
by Newton and Huygens. _— 
It is ſufficient for us, ſince we cannot here de. 
ſcribe the Particularities of Aſtronomy, to ſhew 
that this has been proved to be an unconteſtabe i 
and certain Argument, by the moſt accurate Is 
quirers into the Nature of Light, and that the 
boldeſt Atheiſts have no Reaſon to doubt thereol, 
unleſs they underſtand nothing of Mathem 


about the Properties of Light; or if they would 
be pleaſed to read the aforemention'd Aſtronomb 


where the Rectilinear Progreſſive Motions of the 
little Particles of the Light are largely handled 
and proved beyond all doubt; and where 
ſhews, according to the niceſt Obſervations, thit 
in half a quarter of an Hour's time, the Light 
paſles through all that Space that is between 'tit 
Sun and the Earth. And this being allowed, Kk 
them reflect with themſelves, whether it be ee 
dible, that it is by meer Chance, and without an) 
Direction, that Bodies protruded with ſuch 
amazing Swiftneſs, can always obey ſo maß 
Laws without once varying in their unconceivabt 
Progreſs, as it has been obſerved with reſpect t 
Light upon ſo many Occaſions ; of which mort 
hercafter. 
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Stcr. XXI. What would be the Conſequence, if the 
the Rays of Light ſhould become a Solid Body, and 
the Parts thereof adhere to each other. | 


I SnAILI here add, that I have been exceed- 
ingly affected with the Conſideration of the dread- 
ful Velocity of Light, as often as I thought that 
if once ſo many Patticles thereof ſhould adhete to 
each other, ſo as to compoſe a little Body, weigh- 
ing no more than the tenth Part of a Grain, they 
would exert as great a Force by the Swiftneſs of 
their Motion in ſtriking upon any Body upon the 
Earth, as a Bullet of twelve Pound Weight ſhot 
out of a great Cannon. | 
Now that it is not impoſſible that Light ſhould 
become a ſolid Body, ſeems to be proved by that 
Matter which we at preſent call a Phoſphorus, 
which ſeems to conſiſt: altogether, or for the 
moſt part, of a combined Fire or Light; fotuſ- 
much as if we put the ſame into Oyl of Cloves, 
he Light thereof cleaves to the Oyl, and cau- 
ſes it to ſhine, as is known to the Chymiſts. 
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1 And now that no body may think ſuch à dread- 
1 till.” Force improbable, which we ſuppoſe to be 
d. n che deſcending Light, in the aforeſaid Cit- 
« cre umſtances, ler him ſuppoſe : 


I. That Light paſſes in half a Quarter of an 
our, or fro, An from the Sun to the Earth, 
hich has been ſhewn above to amount to tlie 
umber of 78,463, 128, ooo French Fathoms. 
II. It follows then, that this being divided by 
450, the Light paſſes rhro' 174,362,506 theteof 
in one Second or Pulſe. Let us . — it, for, the 
lake of a round Number, to be jaft 174,362,500. 
III. Now a Twelve- pounder ſhot out of a Can- 
on is found to advance in the ſame time a hun- 
ted of theſe Fathoms. | 1 
"ACT © IV. And 
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IV. And it is manifeſt from the Laws of Me- 
chanicks and the Doctrine of Percuſſion, that the 
Force of Projectiles, with reſpe& to their. Courke 
and Percuſſion, are in the ſame Proportion to each 
other, as their Weights muitiplied with the length 
of the Way which they make in the ſame Time. 
Nov for the ſake of thoſe that do not under- 
ſtand Mathematicks, we ſhall ſpeak a little more 
plain, and ſay ; that a Bullet of fix Pound, 
which in a certain Time runs the Diſtance. of 
200 Fathom, has twice as much Force, as 3 
Bullet of twelve Pound, that runs but 50 Fx 
thoms in the ſame Time ; for 6 times 200 makes 
1200, and 12 times 50 is but 600, or the half d 
1200: After the ſame manner, a Bullet of 1: 
Pound running 100 Fathom, in a certain Time, 
has as much Force as a Bullet of 6 Pound that 
runs 200 Fathoms; of 3 Pounds and 400 Fx 
thoms; of 2 Pounds and 600 Fathoms, in the 
ſame Time, Cc. foraſmuch as the Weight of each d 
theſe Bullets being multiplied with the Way tha 
they make in the ſame Space of Time, does always 
produce the like Number of 1200. 1 
V. From whence we may infer, That in cak 
an Aggregate of Light by its Velocity, does al 
with the ſame Force as a Bullet of 12 Pounds; the 
in order to find out the Weight of the Light nece> 
ſary thereto, this Rule will have Place. - + 
Wherefore, as ; the Length of the Way (ors 
174, 362, 500 French Fathoms) which the Light 
goes in the Second of a Minute, is to de 
Length of the Way that ſuch a Bullet runs in tbe 
ſame time (or to 100 of ſuch Fathoms;) To. i 
the 12 Pound-weight of the Bullet to the Pound 
or rather to the Weight of this Body of Light, tha 
has the ſame Force, 3 71 
VI. This Rule of Three being calculated, ti 
Weight which the Light will have upon this Oc 
ſion will be „err of a Pound. And 
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And ſuppoſing a Pound, of 16 Ounces, to 
contain 7680 Grains, and thoſe Ounces to be 
Troj-Weight, the Weight of this Body of 
Light will be 54152, or about 2] of a Grain, as 
is ſaid before. 58 5 * 81 


SEC by XXII. Convictions from thence. 


Now in order to' be convinced not only of 
the Preſence, but likewiſe of the Neceſſity of a 
Divine Direction, ſince this dreadful Swiftneſs of 
Light is known, and ſince we find by Experience, 
in thouſands of Bodies, that Light will adhere to 
them, and become a ſolid Body, and they being 
kindled, it will appear again; let an unhappy Infidel 
once more ask himſelf, by what Law or Neceſſity 
of Nature it happens, that this Light never comes 
to be turned into a little ſolid Body, whilſt it is in 
the Sun, and ſo deſcend to us with its uſual Ce- 
lerity ; whereas Water is converted to Hail in the 
Air, and the Spots 'in the Sun ſeem to repreſent 
ſuch a Coheſion of Parts. Certainly if Chance 
only had place here, we cannot give the leaſt 
Reaſon why it ſhould not ſo happen, or why 
a dreadful Storm of theſe collected and com- 
preſſed Particles of Light, ſhould not overſpread 
— whole Earth with utter Deſtruction in an 

ant. | 


Sect. XXII. Light . in ſtrait Lines. 


Ox of the Properties of Light is, its Mo- 
tion in Right Lines, from whence, according to all 
Experiments, the Separation between Light and 
Darkneſs is juſtly deduced, and ſo likewiſe are 
the Shadows in Perſpective. Qt | 
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To give an Inſtance thereof: It is known that 
the Rays (Tab. XX. Fig. 3.) proceeding from the 
Points of the Sun, A and B, and thoſe that lie bei 
tween, if they run directly forwards according to 
the Lines AP and BP; do form the Cone of 
Shadow or Pyramid, CDP ; whereas on the con- 
trary, if the Light did not move in ſtrait Lines, 
but in all kind of Curves, as Sounds are propa- 
gated, there would be no Darkneſs or Shadow 
where the Light could have no Acceſs, and 
conſequently no Separation between Light and 


Darkneſs. o 


Scr. XXIV. Experiments to prove that Fire i 
produced by Light. at 


AN oTAHEI Property of Light is, that it is 
either Fire it ſelf, or that it carries a great deal of 
Fire with it; and they that have a Mind to be 
ſurpriſed with the Powers and irreſiſtable Mottons 
that de appear in this Fire, and by which it is di 
| Poſed (when united in any conſiderable Quantity) 
to conſume every thing in the moſt dreadfal Mans 
ner; let them take an occaſion to view the Forct 
of the new-invented Burning-Glaſſes of Mefheurs 
Hartſoeker and 7 ſchirnhaus, or to read the Effet 
thereof. Lead and Pewter of a conſiderable 
Thickneſs are immediately melted by the faid 
Burning-Glaſſes ; wet Wood will burn in an in- 
ſtant ; Braſs and Copper, and even Iron Plates, 
will glow and melt preſently ; and many People 
know how much Time is requifite to cauſe ham- 
mer'd Iron to flow in the hotteſt melting Fur 
naces. Bricks, Pumice-ſtones, and Earthen Ve 
fels even full of Water will be diſſolved and virrified, 
and the Water at the fame time almoſt boyled 
Asbeſtus, Piume-allum, (which, according to the 
Teſtimony of Kircher, will even bear the Fire 4 
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the Glaſs-Blowers without any Alteration) as alſo 
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Gold, upon which all the Powers of our common 
Fire have been in vain employed hitherto, (and 
of which mention is made above) are turned to 
Glaſs in the Focus thereof. They who deſire to 
ſee a more particular Account of theſe Matters, 
may conſult the A. Lipſ. 1687. p. 52. 1688. 
p. 206. 1691. p. 518. and the Hiſtory of the French 


Academy of Sciences. 
Ster. XXV. Convictions from hence. 


Now let an Atheiſt who knows from all this, 
that the Rays of the Sun do either conſiſt of fo 
devouring a Fire, or do carry a great Quantity 
thereof along with them ; or, if he has ever ob- 
ſerved the terrible Force thereof in its Effects; I 
ſay, let ſuch a Man firſt repreſent to himſelf the 
almoſt incredible Velocity with which it comes 
down to us, and compare therewith the Force 
protruded by a little Flame of a Lamp, with 
which thoſe that blow Glaſs do make it 
glow and melt when they blow againſt it with 
any kind of Swiftneſs; and then let him tell 
us, whether he can think, without Uneaſineſs, 
that this great Solar Body tranſmits Fire to us 
with ſo terrible a Velocity, and that it isonly ow- 
ing to meer Chance that there does not come 
down a greater Quantity of this dreadful burning 
Matter, and overturn and deſtroy the whole 
Globe of the Earth with an unextinguiſhable 
Flame. And if he imagines, that this Earth is ſe- 
cured by fixed and neceſſary Laws of Nature from 
being conſumed with Fire, how can he prove that 
ſince one Day is fair, and there is ſcarce a Cloud 
to be ſeen in the Sky, but the next is continu- 
ally rainy and ſtormy ; may there not likewiſe ſuch 
anAlteration happen in the Sun to morrow, whereby 
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no Place, tho' never ſo ſmall, where it does not 
* ſhew itſelf ; ¶ We expreſs our ſelves thus that, 10 
Body may except againſt the Word fil.) We can 
perceive it in the two loweſt Planets Mercury 


Earth; and even in the three uppermoſt Planets, 
farther apparent, that this Light does ſufficient! 
fill all thoſe Places to which it extends itſelf, 


ſince wherever the Eye, or the Sun alſo, and 
thoſe other heavenly Bodies may be placed, either 


may be ſeen, unleſs ſome intervening dark Bodies 
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every thing ſhall be burnt and conſumed. Thete 
is nothing more required to keep ſuch an Infidel 
in a continual Fear (if he be true to his own Prin- 
ciples) as the Conſideration of that Danger with 
which he is threaten d every Moment, if the 
Light of the Sun were moved by meer Chance 
only, and without a Wiſe and Merciful Direction 


SS #4 _ =. W 


Secr. XXVI. The Quantity of Light. 3 


No v let a Philſopher, who ſeeks for his un- 
known God in the true Diſpoſition and Structure 
of the Things of this viſible World, contemplate 
with us the amazing, and ſcarce conceivable 
Quantity of this Light, which is continually and 
inceſſantly tranſmitted from the Sun. We have 
ſaid ſomething upon this Subje& before, when 
we treated of the Fire in the Air, and ſo far as 
it related to Light; but in order to be yet more 
fully convinced thereof, it is certain, by Expe- 
rience, that this Light fills our whole Air, and 
all that Space that is between us and the Sun, 
at leaſt ; that, excepting the Shadows, there is 
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and Venus; in the Moon which moves about the 


Mars, Jupiter, and Saturn: From whence it is 


the Sun itſelf, or its Light, which falls firſt upon 
the Planets, and is from thence reflected to us, 


prevent the ſame, ; j | 


Now 
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Now if any one would examine how great that 
almoſt inconceivable Space is, which is continu- 
ally filled with the Light proceeding from the 
Sun, (to ſay nothing here of the fixed Stars) let 
em ſuppoſe with the modern Aſtronomers ac- 
cording to the Table by which Mr. Huygens made 
his Automaton, p. 447. that the Diſtance. of the 
Earth from the Sun with reſpe& to that of Sa- 
turn likewiſe from the Sun, is as 100 to 951 ; that is 
to ſay, Saturn is about a times farther trom the Sun 
than the Earth. Now tis plain enough, according 


to the modern-Experiments, that the Diſtance be- 


tween the Earth and the Sun amounts to about i 2000 
whole, or 24000 Semidiameters of the Earth, 
and therefore that the Diſtance of Saturn being x 
times as great, it amounts to 228,000 Semidia- 
meters of the Earth : For which Reaſon a Globe 
that would fill the Space between Saturn and the Sun, 
would contain 11,852,35 2,000,000,000 Globes of 
the Earth; theſe Globes being to one another as 
the Cubes of their Semidiameters : So that now 
every body that conſiders this almoſt inexpreſſible 
Number of Globes equal to that of the Earth, 
that are requiſite to compoſe one only equal to 
the Orb of Saturn, will eaſily agree, that the Space 


which is filled with the Light of the Sun, may be 


juſtly termed, in a manner, unconceivable. - 

But if we go farther, and in order to demon- 
ſtrate the Quantity of Light, conſider together 
with this Vaſtneſs of Space, the Swiftneſs of the 
Light, which, as we have ſhewn before, paſles 
from the Sun to us in 7 + Minutes, or about 'the 
eighth Part of an Hour, it will appear thereby, 
that it paſſes from the Sun to Saturn, or to the ut- 
moſt Part of the Orb (being deſcribed upon its 
Diſtance from the Sun as a Semidiameter) in 
9; times ſo many Minutes, that is to ſay, in 
In Hour; at leaſt, if it be ſuppoſed that Light 

+ | maves 
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moves every where with the ſame of Ve 
locity ; for which reaſon this great Orb will he 
emptied again in leſs than five quarters of ag 
Hour, if the Light paſſes thus ſwiftly on; and 
therefore there muſt proceed ſuch an unſ 

quantity of Light from the Sun, as ſhall- ſuflice 
in 24 Hours to fill ſo great an Orb about twenty 


times. 


Secr. XXVII. Convictian from thence. 


Now I leave it to an Atheiſt (who would 
not dare to maintain in the preſence of wil 
Men, that his Candle which ſerved to light hi 
Chamber in the Evening, came there by chance 
to judge himſelf, whether this glorious Sun, thu 
wonderful Fountain, from whence for ſo mam 
thouſands of Years there daily flows ſuch an un- 
conceivable quantity of Light, can be believed 
by him to be produced without Wiſdom ; and 
whether all the Benefits which it continually oc 
caſions to thoſe that inhabit the Earth, cannot 
demonſtrate to him that a great Power (which 
ought juſtly to be dreaded by his Enemies) to 
gether with the Will as great to do Good to 
Mankind, had place in the Produ&ion of the 
Sun: And whether ſo prodigious a Body, with 
continual Streams of Light flowing from it, and 
which by its dreadful Velocity ſeems capable to 
hurry all things away with it, has been able to 
ſerve for warming and enlightning Mankind, 
and by fertilizing the Earth to preſerve them 
alive, without a wiſe Direction and Government, 
for ſo many Ages? | | | 

Let it not be objected here, that the Sun by cow 
ſtantly illuminating a Sphere as big as the Orb d 
Saturn, or bigger (ſince it is credible, that the 
Light of the Sun diffuſes itſelf beyond Suu) and 


filling 


. 8 
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illing it ſo often with Light, and by having laſt- 
d as many Years as the World, may ſeem to 
ave almoſt conſumed all its Light; and ſo if not 
nuite waſted, yet muſt be greatly diminiſhed, 
nce that is contrary ta Experience : For in An- 
wer thereto, beſides, that no Body can be per- 
Rly aſſured, that Light does not circulate like 
he Blood in Animals, and after having perform- 


ems to have thought: I ſay beſides this, the 
Particles of Light may alſo be conceived to be 
> very ſmall, that notwithſtanding they do fo 
ar fill this whole Orb, that the Interſtices or 
paces that are between, may remain entirely un- 
bſerved by us; yet being taken all together, they 
ay not perhaps amount to the quantity of one 
rain of Sand; for which Reaſon there could be 
o Diminution perceived in the Body of the Sun 
as many more Tears or Ages. 
Now as wonderful, and perhaps as incredible 
do as this may appear to many, it is nevetthe- 
ſs well known to the Mathemaricians, that the 
t Space of which the Starry Heavens ſhou d 
e ſuppoſed the upper Superficies, might be filled 
ſuch manner with corporeat Particles, that no 
Ray of Light, how fine and flender ſoever, if 
had but a determinate Magnitude, could be 
ble to paſs between the fame, and conſequently 
he {aid great Space wontd be abſolutely opaque. 
ll which corporeal Particles, if they were joyned 
gether, would nevertheleſs not only not make the 
vantity of one little Grain of Sand, but even 
ot of the ſmalleſt Part thereof, provided its Mag- 


tude were likewiſe determinate. See Dr. Keil's 
cb d mrogution, p. 54, & 55. 
t the | 
p) and SECT. 


d its Courſe, comes back to the Sun again ; 
hich Cartefius, probably to avoid this ObjeRion, 


| 
| 
| 
| 
| 
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forced to confeſs, according to the Experiments 


vhich Light is ſubject, are, that as ſoon as | 


— p 
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$zcr. XXVIIL The Uſefulneſs of the Divergey 
e Light. +. 


1 


1 | 7 

Bur if an Atheiſt ſhould conſider this conti 
nual and ſwift Stream (as it really is) proceeding 
from the Sun, not only as it brings Light always 
with it, but likewiſe an actual Fire; he muſt be 


of the Burning-Glaſſes, that if this Light and 
Fire ſhould deſcend to us in ſuch a cloſe and 
compreſſed Body as we find it is when the Ra 
of it are collected in the Focus of the ſaid: Glal- 
ſes, the whole Globe of the Earth with een 
thing belonging to it, would ſoon be reduced t 
a more dreadful Glowing than Metals put int 
Fuſion in a Furnace. Now it is ſure enough, that 
this fiery Light is more hot and deſtru&tive-nea ll 6 . 
the Sun, than in the aforeſaid Focus ; ſo that u 

order to convert the Earth into a glowing Ocear, 
of which one can hardly think without trem- 
bling; nothing more is required, than that the 
Light ſhould come down quite to us with it 
Rays, as compact and cloſely united to eachother, 
as it really- is near the Sun. 1 

This being laid down, let him ſeriouſiy weigh 
with himſelf, whether he can think it to com 
to paſs without Wiſdom and Direction, that then 
is ſuch a Motion communicated to the Rays d 
Light, and ſuch a Law preſcribed to them, 
which they have ſtrictly obeyed hitherto for 
many Ages, without once receding from en 
tho' they themſelves are entirely ignorant there 
of, and whereby the Earth, and even the Par 
verſe itſelf have till been preſerved from this al 
conſuming Fire. The Laws we mentioned it 


comes from the Sun, the Rays of it are ſcarters 
an 
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and divided, from each other, and continually 
more and more ſo, the farther they proceed in 
Right Lines. This the Learned expreſs by the 
term of the Divergenq of the Rayͤ es. 

Of this we have ſpoken before, when we treat- 
ed of the buſineſs of Viſion, or Sight, and of 
Fire; and toavoid Repetitions, we ſhould have 
paſſed it by here, were it not that from this Di- 
vergency or Separation of the Rays of Light, 
there ſeem'd to reſult a Proof, which is alone 
ſufficient to cauſe an Infidel to ſee with indiſpu- 
table Clearneſs, that there is a God that governs 
this now ſo beneficial and uſeful, but otherwiſe 
ſo terrible, Subſtance of Light and Fire; and there- 
by preſerves from unavoidable Deſtruction, every 
thing that has Life and Being upon the Earth. 
Szcr. XIX. The Properties of the Divergency 

| of Light. 


WI ſhall only add the following, to what has 
been ſaid before upon the ſame Subject, to the 


- «4.4 
os 
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and other parts of Mathematicks relating to 
Light, may have plainer Notions thereof: Let it 


008 be then ſuppoſed (Tab. XXI. Fig. 2.) that Sis a 
ome Point in the Sun, from whence the Rays 8 a A, 
ben Sc E, Sc C, Sd D, S4B, Cc. in their Progreſs 
a from Sto A, C, D, E, continually diverge or 


| recede as they move from each other : Now 


there need not be much pains taken to ſhew, that 
the ſame Rays which at the diſtance 8 B, 
fall upon the Plane Circle A E C D, when they 
are nearer to the Sun; and for Inſtance, when 
they have proceeded no farther from it than 
to Sb, are all within the Circumference of 
a ſmaller Circle a ec d; and conſequently, that 
the Fire of which theſe Rays conſiſt, or at wy 
8 whic 


3 


end that thoſe who are not verſed in Opticks 


preſſed together in the little Circle a e c d, thi 


Circle, or of $4 or S a: That is to ſay, when $1 


ſo much the greater Hear it muſt undergo fron 


his Retirement, whether he thinks it can be . 
Chance, that a glowing Sea of Fire above 100,000 
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which accompanies them, is ſo much thicker 


in the great one A E C D, as this laſt is bigga i 

than the former; or to ſpeak in the Lan 5 
the Mathematicians, the Heat which the litth 
Circle a e c d undergoes, is ſo much greater thai 
that which the bigger*Circle A E C D feels fron 
the ſame Rays, as the Square of the Diſtanes d 
the great Circle, or of SB or SA, Cr. is great 
er than the Square of the Diſtance of the litth 


is twice as great asS6, the Heatataecdi 
twice two times, or four times greater that 
AECD; and fo SB being 100, and Sþy, 
their Squares are 100 times 100, and five times 
or 10,000 and 25 ; and conſequently the Heat 
aecd: Is to the Heat at AE C D: As 10,000; 
To 25, or as 400 to 1, which is likewiſe cov 
firmed by Experience. 

From whence it is then manifeſt, that if one 
knows how much one Place is nearer to the Su 
than another, one may likewiſe according to thi 
Rule, make an exact Calculation how much mon 
Heat is produced by the Rays of the Sun 
one Place than at another upon occaſion of thet 
Diſtance ; and generally that tis true, that by 
how much the nearer any thing is to the 8 


the united and compacted Rays thereof; as Ae 
the farther it is from the Sun, the leſs will il... 
feel of its Hear. 1 
Now as this is known to be true by all Mt 
themaricians, let an unhappy Atheiſt confider i 


times bigger than the whole Globe of w . 
Earth, is about the Sun at 8, the burning Raj 
whereof SB, SA, SE, SC, SD, &. _ 
: | | wn 
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Jown with ſo unſpeakable a Swiftneſs inceſſantly, 
and therefore in ſuch a Number as is hardly to 
be conceived) upon the Earth at AD CE; and 
yet that this terrible Fire does not immediately, 
and in the moſt diſmal manner conſume every 
hing upon it. LI 13G BAs 1427 
*Tis true indeed, that the Diſtance 8 B, which 


he Length of 12,000 Diameters of the Earth, may 
ontribute ſomething thereto; but yet this beauty- 
al Globe is by no means preſerved from the afore- 
aid terrible DeſtruRion by this only. To under- 
and which, let it be ſuppoſed, that there comes 
down from the Point of the Sun S n the 
arth, the Rays Sa, Se, Sb, sg &': with 
put Diverging, or in parallel Lines, and cloſely 
oyned together; or (to render the Notion 
hereof yet clearer) that the ſaid Rays being near 
he Sun at the Point B, are diverged and ſepa- 
ated from each other as they go, but proceed- 


SSS SS IILEZSESZ FI 


* ng farther loſe their Divergency ; and deſcend- 
cls down by their Paralleliſm or Equidiſtance 
orm the circular Column a cm &, it is plain, that 


* 


Il of *em will fall upon the Circle & m, and there 
roduce a Heat, which is ſo much greater than 


* 


＋ hat which would be perceived in the great Cir- 
ae AE CD from the ſame diverging Rays, as 


his laſt Circle is bigger than the little one ł m. 
This appears from the Burning- Glaſſes, the Force 
f which does only conſiſt herein, that the Rays 
re collected into a ſmaller Compaſs; ſo that 
hey give a clear proof of this Truth, that the 
Rays of the Sun being collected into a narrower 
dmpaſs, even at ſo great a Diſtance from the 
dun itſelf as is the Earth, are yet capable of 
rroducing a terrible Heat. From whence then 
t does follow certainly enough, that it is not ſo 
nuch the Diſtance of the Sun, but the Diver- 

ba gency 


=S 


4 — — 
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is between the Earth B and the Sun 8, being of 


* = 
' 
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gency or Scattering of its Rays more and mia 
«which chiefly diminiſh the force of Burning; a 
that: the ſaid Diſtance or Remoteneſs does hat 
ly contribute more towards preſerving the EA 
from an entire Conflagratien, than by the dif 
ating and ſeparating the Rays more and mg 
from each other, in proportion to the Length 
which they run. | "Fg 
Sect. XXX. Two great Uſes of the ſaid Divergent 
Fou this Divergency of the Rays of Lig 
from all Points whatſoever (which muſt be cn 
dered as a Wonder by all Men) we may de 
theſe two, Advantages, which the adorable οπ e 
tor beſtows upon us, and which we have belon 
already hinten <thþ 
Firſt, That the Earth is thereby ſecured ro 
being conſumed by the Sun. ho 
. Secondly, That by. ſuch Divergency all Bodi te 
are enlighten'd on all Sides by the Rays that an 
ſcatter d upon em, and thereby render'd viii ee 
to every one. Thus we find in Vol. I. Tai 
Fig. 1. that the Rays of Light KP falling gan 
the Candle K upon a Point P (for Inſtance up- 
the Point of a Needle) ſeparate themſelves fral 
one another there, as well as at the Candle ite 
and fo render the ſaid Point viſible in every Part 
5 | 1 Ui 


sxcr. XXXI. Refraftions and their Uſers Who" 


Bou r foraſmuch as (Tab. X. Fig. 3.) theſe R 
from A, diverging and filling the Space AS en 
the ſame would alſo happen from all the o ultie 
Points N, L, M, B, Cc. of the Object A B, ua 
therefore the ſame Rays diverging, for Mn! 
ſtance, from B and A, will be entirely ming iſd 
with each other at 8S O T, and ſo repreſent i 


ö o=& am ca how oa 


the Eye at 8 T a confuſed Light of all the ſur- 
rounding Objects, but no diſtinct View of any 
one; there ſeemed therefore ſomething to be ſtill 


gent Motions of Light, there was yet another 
Law requiſite, by which all the Rays proceed- 
ing from A or B might be again inflected towards 
each other, and gather'd together in ſb many par- 
ticular Points a and 8, which has been altea- 
A proved. to be the ſole Cauſe of diſtin& 

iſion. 

Beſides this, to the end that the Light may be 
as uſeful to us as poſſible, ſince the Sun when it 
Sets would tutn the perfect Day in a very ſmall 


Riſes, would change a Night as dark as Pitch 
in a few Minutes into a bright Day; by which 
heans our Eyes paſſing ſo ſuddenly from one Ex- 
team to the ther, might be much prejudiced 
and weaken'd, as Experience often ſhews ; there 


Irightneſs of the ſtrong Light of the Sun to ad- 
ance and recede gradually; and this is brought 
bout by the Morning and Evening Twilights. 


ot yet to be able to diſcover the wiſe Purpoſes 
ff him that has preſcribed ſuch Laws to the Light; 
nd which it ſtrictly obeys, Whether he could 
ave found out a better way to avoid the above- 
iention'd Incotiveniences, than by enduring Light 
th the Propetties of Refraction, whereby, as 
e have already ſhewn, the two aforeſaid Diffis 
ties may be obviated ? And fince they are 
tually prevented by this Method; what Rea- 
Mn has ſo unhappy a Philoſopher to deny the 
N of the Creator and Ruler of ſo glorious a 
1 7 | 
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deficient to render the Light compleatly uſeful 
to us; and that beſides the rectilinear and diver- 


pace of Time into thick Darkneſs, and when it 


emed to be a Means neceſſary to cauſe the 


Now I wou'd ask an Atheiſt, who pretends 


refracted proceeds from O to P, according to 


Now whether theſe refracted Rays O P and 
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Sz cr. XXXIL The Reaſus of the A. 


Now to ſhew that theſe RefraRions of the 
Rays of Light can't be aſcribed to mere Change, 
let, (Tab. XXI. Fig. 3.) a Ray S O proceed fr 
the Sun S to the Superficies of the Water. F G; 
and ſuppoſe from the Center O a Circle FBGP 
deſcribed as large as you will, it is experimentally 
true, that the Ray B O does not, proceed {trait 
forwards to R, but at O makes the Angle BOP, 
for which Reaſon the ſame Ray being thereby 


P O, which is termed the reſtacted Ry. 
After the ſame manner the Ray b O, does not 
proceed ſtrait forwards to r, but breaks at Qp: 


* 


p O do likewiſe run in ſtrait Lines, or elſe as 
often as they meet with freſh Reſiſtance or Re- 
verberations are again infleted, we don't here 
diſpute. 4 

Now I leave any one, that is reaſonable, to 
judge whether he imagines it poſſible to happen 
without any Direction, that all the Rays O8 
Os, and all others that with different Ob. 
liquity fall upon the Water F G, as here at 0. 
with ſo dreadful a Velocity, with which they are 
protruded; and that being entirely ignorant of all 
things elſe as well as of themſelves, they can ob 
ſerve ſuch a Law without once departing from it 
that their broken Rays, OP, O p, do exactly eve 


— — — F EP Wy 


WG 


take the ſame Way; that (ſuppoſing the Lines AB, be 
DP, a l, d p to be all at Right Anglesto ad, wh ”* 
is likewiſe at right Angles with Reſpec w © 
FG) the ſaid ABand PD, as alſo a b and pd 
will always have the ſame Ratio to each other; far 
ſo that to ſpeak more plainly, as A B is twooll + 
three times as long as PD, in all the other Incident en 


Rays 


Sw BOS + 


3252 


OSO 


The Religious Pbilaſouber. 783 


Rays, 4s here at b o, ab will be twice: or thtice 
as long as p 4 ; nor will there be, in ſo many Mil- 
lions of Rays that fall in fuch vations Obli- 
quities upon E G, and penetrate into the Wa- 
ter, one ſingle Ray to be found, notwithſtanding 
their ſurprizing Swiftneſs, that don't perfectly fol- 
low this Rule, at leaſt if all the Rays are of the 
ſame Kind, | ; | 


Sgcr. XXXIII. The Krutture 
ekt to Light. 


AND as when we treated of the Eye, we 
mention'd the Properties of Light as an unconteſt- 
able Proof of the Wiſdom of the Creator; ſo 
whilſt we are here ſpeaking of Light, we ſhall 
briefly apply the Structure of the Eye, ſo far as it 
relates to Light, to the ſame Purpoſe; and the 
moſt obdurate Atheiſt, unlefs he abſolutely re- 
fuſes to liſten to any convincing Ptoofs, is intreated 
by us, that he would again attend to what we 
have {aid in the Contemplation about Von. 


Sect, XXXIV. The eu of Bodies to felt 
Light. 


Bor now tho* Light ſhowkd fall upon the Eye, 
and tho* the Eye were furniſhed with Al the afore- 
ſaid Qualities for receivitng the ſame; yet that 
whole Diſpoſition, and all thoſe Properties would 
be in vain, and the noble Globe of the Earth 
would be of no more Ad vantage to the Inhabi- 
tants than it is to any Body now who is ſtark 
blind; unleſs beſides all this, the Botlies upon 
which Light falls had the Faculty of cauſmg the 
ſame to rebontid back from them, and to reflef? 


of tht Eyes with re- 


the Rays thereof to all Places round about 


B b b 2 Now 


— — . —— . —— —— — hs 


dies do enjoy this reflecting Power, with ute 
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Now fince this Property. occurs in all 
viſible Objects, will an Atheiſt ſay, that thi 
was likewiſe by Chance, nor that the great- 
thereof was, to render Bodies viſible ? 8 
And if it ſhould appear to him too abſurd 
to aſcribe all this to meer Chance only, let 
him then tell us, what Neceſſity there is in 
the Combination of Cauſes, why almoſt all B. 


- 


ſpe& to Light; whereas there are many which in 
relation to others that ſtrike upon or againſt em, 
do not exert ſuch a Power, nor drive them 
back again with any Repercuſſion. Thus we ſee, 
for inſtance, That every thing which falls with 
any Degree of Swiftneſs upon ſoft Clay, remains 
ſticking in it, and is not reflected; and yet the 
contrary happens when thoſe exceeding ſwikt 


Particles of Light fall upon the ſame ; for how 
ſmall ſoever they be, they rebound from it, and 
thereby render the Clay viſible. We might relate 
many more Wonders concerning this Matter, which 
we ſhall paſs by here, having occaſion to ſay ſome- Will p 
thing of them hereafter. | | | L 
in 
Szcr. XXV. The AIR Inviſible. 1 
Mok EO v EHI, fince this Property of Re. ſa 
flecting Light, is in a manner common to all Bil by 
Bodies, excepting perhaps ſuch as are black his 
(which by many is r to be occaſions Wl v 
hereby, namely that Bodies ſo tinged do not i& G 
fle& any of the Rays of Light that fall upon WW a 
them, for which Reaſon they have no other Idea BI do: 
of this Colour but as of meer Darkneſs) Now Wl G1 
muſt we not herein again confeſs a wiſe Diſpolr Wl G1. 
tion of the Great and Gracious Creator, who, mo 
notwithſtanding that he has made Water and ma wii 


ny other fluid Matters vifible, yet ſeems to hare 
1 f excluded 
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excluded the Air only, for the moſt part, from 
that Faculty, notwithſtanding that that alſo in 
itſelf is viſible like other Bodies, and ſeems to be 
very well adapted thereto by its Elaſtical and 
other Properties, as appears when we compreſs a 
great Quantity of Air in the Pump, and then ſud- 
denly let it out again by the Cock? Now let an 
Atheiſt ask himſelf, whether this can appear to 
him to be ſo order d without any Deſign or Pur- 
poſe? And ſince the Air itſelf A thus viſible, 
and ſo far capable of ſtopping the Courſe of Light, 
would cauſe us to live as it were in a continual 
Fog, and hinder us from ſeeing conveniently moſt 
of the Objects about us, whether he does not ob- 
ſerve, that this ſame adorable Wiſdom does here 
interpoſe after a wonderful Manner for the Be- 
nefit of Mankind ? 


Secr, XXXVI. The Wonders of Reflection. 


AND to the end that many miſerable Philoſo- 
phers, who think they underſtand ſo well the 
Laws of Reflections and Refractions, ſhould not 
imagine that there are not more Wonders con- 
cealed in the ſame, and that their Underſtanding 
does perfectly extend itſelf thereto, let them give a 
latisfaRory Reaſon of the Appearances mention d 
by that accurate Philoſopher Sir Iſaac Newton, in 
his Opticks, p. 238, and 346, laſt Edition; and tell us 
what is the Cauſe that the Light paſſing from a 
Glaſs, and falling with a certain Obliquity upon 
a Place from which the Air has been exhauſted, 
does not proceed on, but returns back again to the 
Glaſs; and that when the Rays fall from the 
Glaſs upon the Air with an Oblique Angle of 
more than 40 or 41 Degrees, the ſame are like- 
wiſe entirely reflected; whereas if they fall with 
a leſſer Obliquity, moſt of em will paſs thro the 
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Air, ſo that the Light which paſſing, thro? the 
Air upon the Glaſs, can make itſelf a way thre? 
the ſame, and yet the Light that paſſes from 'the 
Glaſs to the Air in the ſame Qbliquity ſeems un- 
able to make itſelf a Paſſage in a ſo much thinner 
Matter, whereby to purſue its Courſe. 7 
They that have 4 mind to ſee many wo 
derful Circumſtances beſides theſe, may confulr 
the above - mention d Places, and from "the 
Experiments there related, may with Cer 
tainty enough infer, that we do not rightly un 
derſtand the Nature of Light, with reſpect to 
its Reflections, whilſt we only conſider it 3 
a Globe or Ball rebounding from any har 
Matter. | pe 
At leaſt it is evident hereby, that there are 
Laws in Nature to which the Light 1s fubjeched, 
of which perhaps none of the Naturaliſts, if the 
had not thus found them true by Experience, 
would ever have thought. 5 


Szcr. XXXVII. Experiments ſbewing that Ligh 
may become a Solid Bod). 


I M16 nr have here forborn to have enquied 
into certain Queſtions propoſed by Sir {aac New- 
ton, in his Opticks, p. 349. Queſt. XXX. where that 
Gentleman ſeems to incline to the Opinion, that 
Light, beſides its being the moſt active Matter i 
Nature, may likewiſe become the Subſtance of 
palpable Things, and be converted into a foljd 
Body; but ſince Mr. Homberg has put this 11. 
out of doubt by ſeveral Experiments recited in 
Memoirs of the Royal French Academy, 1705 
p. 122, Cc. it ſeems not improper to ſhew heft 
likewiſe this Uſe of Light. And. 
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Firſt, That Light penetrates almoſt all Bodies, 
even thoſe that appear obſcure to the Eye, and 
palles thro the ſame, as is ſufficiently known to 
ſuch as make uſe of good Microſcopes, fince al- 
moſt every Object that has been viewed there- 
with, provided they are but thin enough, do in 
ſome manner become tranſparent. 

The ſaid Sir [aac Newton tells us in his Opticks, 
p. 223. That he has obſerved the ſame in a dark 
Chamber, when any Matter reduced to a proper 
Thinneſs, was placed before the Hole through 
which the Light would otherwiſe have paſſed; 
and he only excepts white metalick Bodies, which 
ſeem to reflect all the Light falling on them. 

Scondiy, If we ſuppoſe Flame to conſiſt for the 
molt part of Light, we ſee that it turns to à ſolid 
Body in the burning of Chalk, and eſpecially in the 
making of Minium or Red-Lead from Lead-Aſhes, 
which after having burnt and glow'd a great 
while, become more heavy. ' EUR 

Mr. Homberg like wiſe relates, that if Quickſilver, 
being reduc'd to the utmoſt Fluidiry by Steel and 
Antimony, be put over à Fire in a Glaſs, the parts 
of the Fire whieh penetrate it throꝰ the Glaſs, and 
which may therefore be deemed a Light without 
any additional Mixture, will change it into a 
Powder heavier than the Quickſilver was at firſt, 
and be of ſuch Proof againſt Fire, that it 
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Evaporation; when driven with a very vio- 
lent Fire, it may indeed evaporate into Smoak, 
but will however leave a little Parcel of itſelf be- 
hind, which being formed by this Light in 'the 
Quickſilver, will aſame the Qualities of a folid 
and malleable Metal: This may be farther con- 
firmed by the Experiments made on the like Oc- 
caſion by Mr. Boyle, by which he ſhe ws how ſome 
Bodies, ſhut up on every Side in Glaſs, b:cone 
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will bear glowing at leaſt 24 Hours without any 
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more ponderous by the Fire or Light that : pa 
thro' the Pores of the ſaid : Glaſs; but this & 
proved yet more plainly, and beyond all-Difpate, 
by the following Experiment of the ſaid Mr. Hows 
berg in the above-mention'd Place, who havi 
reduced four Ounces of Regulus Martis to Po. 
der, placed it about the Diſtance of 1 Foot frem 
the true Focus of the Burning-Glaſs of the Duke 
of Orleans, ſtirring it about from time to "time 
with an Iron Spoon ; by. the Heat of this Light 
there aſcended a great Smoak from the ſaid N 
| gulus for the ſpace of an Hour, and then'k 
ceaſed : And tho' one might expect, that by the 
loſs of all thoſe Particles which evaporated in 
Smoak, the Weight thereof would have been di- 
miniſhed ; yet on the contrary, he found that the 
Weight of it was increaſed 15 quarter of an 
Qunce, and ſome Grains, that is to ſay, abouta 
tenth part of the whole. > 41 108 
Afterwards he placed the ſame in a greater 
Heat, or in the real Focus, which put the Regi- 
lus into Fuſion, and then it weighed no mote 
than 33 Ounces ; ſo that he reckons that this 
loſs of the half Ounce happening by the Evapo- 
ration and Smoaking, one may ſafely affirm, that 
the Light had firſt augmented it with almoſt the 
Weight of a whole Ounce, which by melting, 
and the Operation of ſuch great Heat was difſ- 
pated again. ; WW 
No whether this laſt Calculation be juſt ot 
not, it plainly follows from hence, that this M 
gulus had in the firſt of thoſe Experiments gained 
by the Rays of Light, the Weight of almoſt half 
an Ounce over and above all that evaporated i 
Smoak ; which clearly ſhews, that Light can con- 
joyn itſelf to ſolid and palpable Bodies, and in- 
creaſe the Matter thereof. We WIT; SD 


But the Reader is deſired to gonfider diem 
0 
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he firſt Sketch of a new Diſcovery : And F 
hall not endeavour any farther here to determine, 
-hether we ought with thoſe great Men above- 
ention'd; to conſider Light as the chiefeſt and 
oft active Principle in Nature. This however 
ems to be unconteſtably true, that Light is ei- 
her a pure and uncompounded Fire, or carries 
ach a Matter along with it; and how much 
dught to be aſcribed to the Activity of Fire. is 


ufficiently known to every one. Experience like- 
iſe teacheth us, how much all Plants and Ani, 
als depend upon the Influence of. the Light of 


de the only active Principle in Nature, at leaſt 
t may be certainly reckon'd among the chiefeſt. 


So F. NR Nee 


beer. XXXVIII. Optical Experiments paſſed over: 


I SHALL not amuſe my ſelf here to rehearſe 
he common and known Experiments about Light, 
hich the Science of Opticks ſuggeſts as ſo many 
onders, tho* they furniſh us with one of the 
greateſt Propfs to demonſtrate, that there is a 

od who directs this miraculous Matter of 
Light, rendering it ſubject to ſuch Laws, notwith- 
anding the amazing Velocity of its Motions, that 
ven the greateſt Mathematicians muſt ſtand aſto- 
iſhed, when they ſee all that true Argumenta- 
ion can deduce | Aa it, performed: by the ſame. 
Thus we ſee when it falls upon the Superficies of 
x Looking-Glaſs, that it paints the Object from 

hence 1t flows upon the ſaid Looking-Glaſs, 
there the Image is repreſented ere& equally 
arge, and at the ſame Diftance as the Ob- 
jet : If it falls upon Spherical Convex-Glaſ- 
les, it likewiſe makes behind the ſame a near- 
er and dire& Image upon the Glaſs; and upon 
Spherical Congave- Glaſſes the Image ye be 
ame: 


9 
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he Sun; inſomuch, that if it cannot be ſaid to 
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ſometimes direct, ſometimes inverted, now greate 
then ſmaller ; one while it will appear belg 
another While behind the Glaſs, which may þ 
ſhewn almoſt by Refraction in ſo many Chang 


chro Convex and Concave Glaſſes. . 
Szcr. XXXIX. A Dark Chamber, and — ic 2 
from thence. 198 


Now if any Body would with ſmall Expand 
try an Experiment about the Operations d 
Light, let hum make what they call a Dark Chan 
ber, of which mention has been already made 
Contempl. XII. by which means he will ſeg upd 
a white Paper, ora piece of Linnen held in th 
Focus of the Glaſs that is fix'd in the Windo 
the Pictures of ever thing that is on the outhi 
of the Chamber, which will produce a very ple 
ſing Proſpect, eſpecially if the Chamber 1 0 
a bee Garden; for then one might ſee. th 
Flowers in ail their Colours, and Figures, paintd 
upon the Paper, and their Motions occaſioꝶ d 
Creatures in the Garden, it will be a .natur 
Moving Picture. g 


Sect. XL. The Properties of the Rays of Li 
with reſpedt to Colours. 50 


Bur before we take our leave of Light, 
ſhall add ſamething which ſeems to ſurpaſs en 
Wonder itſelf. Could any Body believe it, wit 
he looks upon the bright and untinged Light 
the Sun, that the ſame can be divided and 
ſtinguiſhed into ſo many different forts of ting 
or dyed Rays, as the Great Creator has been ple 
ſed to communicate of capital Colours or ſims 
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inctures, or as the Learned call them, Homo- 
neal Colburs? eee ee 1 
And yet Experience teaches the ſame, as alſo 
it each of theſe coloured Rays ſuffers a parti- 
ar Quantity of Refraction, and that the white, 
r rather the clear Light, is thereby ſplit into dif- 
rent Parts or Kinds of Rays, which a Pearing 
gly, ſhew a red, N green, blew ane 
urple Colour; on which account theſe Rays are 
amed by Sir {ſaac Newton, Red, Yellow, Ce. 
ach of em according to their particular Co- 
urs, foraſmuch as they are natural to them, and 
annot be altered by any fubſequent Refraction 
r Reflection. | | 
Moreover, ſince all unmix'd Rays of the Sun do 
preſent a certain Colour, and the whole Sub- 
ance of Light confiſts of the ſaid Rays, it ſeem- 
| to be hardly poflible, but that all theſe Tin- 
ures jumbled er, muſt occaſion an Ob- 
urity to our Sight ; foraſmuch as Blue, Purple, 
ed, and other Rays, are far ſhort of that Bright- 
eſs which occurs to us in the pure Light of the 
un or Day; and yet we find that all theſe co- 
dur d Rays that proceed from Li ght by Separa- 
on, being collected and mix'd with each other, 
o entirely loſe their reſpective Tinctures, and 
ogether produce a clear and tranſparent Light 
all things, like that untinged Light that comes 
own to us from the Sun: Which new conſtitu- 
d Light may be again, as before, divided into its 
oloured Rays, which 
ogether again, -fhalt t 


g all which, the firſt Diſcoverer, Sir Iſaac Neu- 
n, has treated largely in his a | | 
Now I ask an unhappy Atheiſt, whether be 
an believe that Light has acquired theſe Pro- 
perties 
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perties either by Chance or ignorant Cauſes} ( 
whether he muſt not acknowledge, that the 
Men argue much more juſtly, who conclude fi 
hence, that the great and gracious Benefactq 
Mankind has produced all theſe differently. 
lour'd Rays, to the end that the Beholder may 
ſo much more agreeably affected and refreſh 
with the Sight of his Creatures; and that heh 
placed in them the laſt Property, whereby All 
em being mingled together do compoſe a. 
and tranſparent Light, to the end that the d 
ſcurity of the Colours may not embarraſs Hun 

Eyes? | | 15 
Beſides his Wiſdom and Beneficence muſt he 
knowledged herein, that in the Parts which q 
poſe different colour'd Bodies, he has placed ſi 
a Diſpoſition, whereby one Body when d 
compounded Light falls upon it, is adapted 
reflect only one, or ſome particular kinds of Ray 
for Inſtance one only Red, another only. Yell 
a third both of em equally, and no other (h 
which a kind of a Gold-colour between Red a 
Yellow is — I ſay, to reflect theſe 
a greater quantity, by which means each Bod 
according to one or more ſorts of Rays which 
reflects, either Simple or Compound, repreleat 
its particular Colour, and from thence is denom 
nated Red, Yellow, Cc. Ky 
How ſtrange ſoever this Language might han 
been to all former Philoſophers, yet the ſame! 
at preſent put out of all doubt by the afore· qu 
ed Opticks of Sir Iſaac Newton ; who tho' be X 
juſtly reckoned by every Body among the molt !: 
mous Mathematicians of the World, yet.to K 
an Example to theſe leſs experienced Gentleme 
that they ſhould not too much relie upon Co 
jectures and Hypotheſes, has proved the ſame to 
unqueſtionably true, not by Demonſtration 
| found 
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0 X . 

ded upon Ar ts, but by manifold and 
0 — 2 Experiments. Now thoſe that 
ve a mind to read and try the ſame, may meet 


+. ith em in the aforeſaid Treatiſe of Opticks, eſpe· 
N 


reibe N N ; | | | 
he h EBC. XII. The Diviſion of Light in Land- 
| Chryſtal. 0 

BESIDES the above-mentioned Diviſions of 
ght, whereby it is ſplit into various coloured 
ys, Mr. Huygens in his Treatiſe about Light, 
61. and Sir Iſaac Newton in his Opticks, Query 25. 
328, do ſhew us another Diviſion or Split- 
jg of Light, which it undergoes when it meets 
ith Hand- Chiſtal; upon which as ſoon as 2 
zy of Light falls, it is divided into two other 
ys that preſerve however the ſame Colour. 

Of theſe Diviſions or Splittings of the Sub- 
ance of Light into ſeveral other Parts, as well 
ged in the firſt Caſe, as ſimple or untinged in 
e ſecond, I don't know that there was ever the 


nong the ancient . Naturaliſts; nor that this 
atter has been put out of doubt ſooner than in 
e laſt Age by accurate Inquiries and undenia- 
e Experiments. 


Sect. XLII. The Uſefulneſs of the Moon. 


Now let the Reader return with us to Tab. 
XI. Eg. 4- and ſuppoſe the Sun to be repreſent- 
i by AB, and the Farth by C D, in which Si- 
ation, as we have ſaid before, the Shadow of the 
arth, or the pyramidal Figure CP D makes the 
light, it will not be then difficult for him to fan- 
the great Darkneſs with which thoſe oor 
we 


aſt mention made, or Track to be found 
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the Center of the Sun, upon M the Moon) to! 
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dwell at T muſt be involved; foraſmuch 
the leaſt Ray of Light flowing from the Sun 
can come to them directly, or in a ff 

Now if you will pleaſe to obſerve, that 
Moon M being oppoſite to the Sun A B, is 
Full to thoſe that live at T, that is to ſay, th 
ſee its whole enlighten'd Side: You will tel 
whether you can think there is any Gratitude 
thoſe People that ſhall deny their great Obligy 
ons to him who has furniſhed them with 
Light of the Moon in ſuch their Darkneſs. * 


S:cr. XIIII. Conviftions from hence, aul 
Eclipſes. f 


Now the only Evaſion that ſuch People 6 
make, is, that all this happens by Chance, ot 
neceflary Cauſes, and conſequently that no 
fulneſs is due: But if the Gracious Creator oft 
Moon had no Wiſdom, nor the Benefit wil 
Men enjoy from the Light thereof, is not to 
reckoned one of his great Views and Deſigus il 
will they account for the following Particulars 

I. That the Light of the Sun has a Prope 
when it falls upon any Bodies (as here from 


bound back from it again, and to produce 8t 
flected Ray MT; by which means thoſe ti 
would otherwiſe remain in the midſt of the d 
Cone CP D, are enlightned. Now, that wl 
out this Faculty of Light, there could be 
Rays reflected from the Moon to our Earth, 
plain enough. 5 
II. Why is the Moon M, which is much in 
ler than the Globe of the Earth, placed # | 
grearer Diſtance from it; ſo that (as we fee 
Saturn, and other great Planets) its ma | 
CY | iamel 
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j;ameter diſappearing almoſt out of Sight, would 
- uncapable ro communicate any Light to ns 
at could be uſeful ? And is thete hete no wiſe 
urpoſe ? And ſince the Univerſe is ſo large, why 
this Place, among Millions of others, juſt cho- 
n out, whereby it is beſt befitred to render ſuch 
rvice to thoſe who inhabit the Earth > | 
III. How comes it, that the Moon is not of 
h a Contexture as our black or dark- coloured 
odies are; by which means it would be able to 
ve little or no Light to us? | 
IV. Why is it not a convex, globular and 
zooth Body, like Looking- Glaſſes and other 
liſhed Things; when (as thoſe who underſtand 
picks know) there would be no more than one 
pint, or at leaſt a very little part of the Moon 
ſible and capable of enlightning us? | 
V. Why does not the Moon move according 
the Line G HFS, which lies in the Plane of 
e Sun's way Nu; by which means the ſame 
G being oppoſite to the Sun, would never be 
en Full, but would always be obſcured and 
lipſed by the ſhadow of the Earth CPD, and 
the contrary, the Moon being at F when it is 
ark or new, the Sun A B would be always ei- 
er totally or partially covered and eclipſed 
ereby, at leaſt the World reaps this Benefit by 
tc Declination of the Moon's Way M HR S from 
je Plane of the Echiptick, or Sun's Way Nu, or 
HFS, that the Places lying near the Poles 
ay be enlightned by the Moon, whilſt the Sun 
ing ſtill under the Horizon, occaſions ſuch. a 
ng and diſmal Night ? | 
And moreover, does there appear no Wiſdom 
rein, by which this continual Monthly. San (as 
e may call it) is ſecured to the end, that Man- 
nd may not be ſo often deprived of the Ufe 
iercof > How comes it then to paſs, =_ the 
00n s 
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Moon's way S MH R has juſt ſuch an 0 
quity with reſpe& to the Plane of the Sun's Way 
or GHFS, that Firſt the moſt part ef th 
time that the Moon is at M, or directly oppoli 
to the Sun, it is freed from the Shadow. of th 
Earth CP D, and conſequently from its 
neſs, and that all that part of it that is tile 
to us, is ſeen at Full, and in its entire Lua 
Secondly, That when the Moon is at R, that 
in Conjun&ion with the Sun, and is ſeen at 
it is not hid from thoſe that dwell upon t 
Earth ? l 
VI. But farther, ſince now the Planes of h 
Sun's and Moon's Way H Fs Gand HMS| 
(placed in reſpe& to each other after the mau 
of two Hoops laid obliquely upon one another) a 
each other at two Points H and S; it follows; th 
when the Moon is not in its own Way at N 


but at H or 8, it will then be in the Plane 


the Sun's Way : And when it happens at t 
time that the Sun is not at A B, but is dired 
oppoſite at ab to the Moon at H or 8, at 
that the Sun and the Earth are in a Right 
Line n K; it may be eaſily gather d from tif 
Figure, that when the Night- ſhade extends iti 
to EK T, the Moon being at H, will be then 
by eclipſed and obſcured ; but when it is at 

it will then hide the Sun at a h, and ſo cauſe 


Solar Eclipſe to thoſe that dwell at S. + 


Sz er. XLIV. The Advantages of Eclipſe. 


Bur here ſeems an Objection to ſtand in 0 
Way, namely, that if Light be ſo agreeable 
arkneſs ſo terrible, and if all this be ſo ordet 


by a wiſe Governour of the World, why do the 
Eclipſes or Obſcurities of the Sun or Moon con 
to paſs, ſince Light alone ſeems ſufficient to | 


I 
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niſu Man, tired by the Labours of the Day; with 
Now to anſwer this; and to ſhew that in 
Eclipſes likewiſe, how dark ſoever they may be, 
the moſt adorable Wiſdom of God is diſplayed, 
we need alledge nothing more than what is al- 
ready known to Aſtronomers from the Uſes 
thereof. 23: | Bi 

And, Firſt; that in the Inquiring into the 
Courſe of the Sun and Moon theſe viſible Signs 
are oft-times ſo many Evidences, whereby we may 
now whether what has been ſaid thereupon; 
in other Caſes, is well grounded or not: Of this 
you may meet with many Inſtances among the 
onomers, . which we ſhall not here relate. 
Scondly, They adminiſter Proofs of many natutal 
ruths, which might not have been diſcover'd 
o us, without theſe Eclipſes, or at leaſt not ſo 
eadll h 

Thus we know that the-Moon is leſs than the 
Sun, or even than the Earth itſelf, without an 
alculation, only from hence, that (Tab. XX: 
ig. 2.) the Earth's Shadow A L Z running like 
Pyramid into a Point at L, is for that reaſon 
very where ſmaller than the Earth itſelf; or the 
ine HK is always ſhorter than the Diametef 
AZ of the Earth; and becauſe the Moon V, 
aſſing through this Shadow, from H to K, is 
ot only darken'd, but even remains frequently 
id a long time in the ſame ; which tis plain 
ould never happen, if the Moon were only of 
qual Magnitude with the Earth. 
From whence it likewiſe follows, that the 
e oon in itſelf is a dark Body, at leaſt it is far 
ort of the Clearneſs of the Sun, even tho we 
ould aſcribe to the Moon itſelf that Flame-Co- 
our which it ſometimes ſhews in its Eclipſes, as 
many have thought. N | 

Vol. III. Cee From 
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From hence it alſo appears that the Moda 
ceives its Light from the Sun; foraſauthas with 
it has rn any + — Earth's Shadow, 2 
umbra after its Eclipſe, it appears agam in 
Luſtre as ſoon as ever the Rays of the Sun c 
fall upon it. 2 
Moreover, the Eclipſes of the Sun teach wn; 
that the Moon is not only a dark, but like 
untran{parent Body, which appears by ts billing 
Or covering the » 6 Xx 
Many ſuch Obſervations might be fhewn hom 
theſe Eclipſes ; tis en for us t have repre 
ſented, ſome of them, by which the Benefit thai 
is proved in the Examination of the \Creatuues; 
Yet if there be-ary Body that is mot fu 
ently convinced from hence, and it appears 10 
him too ſmall a thing, that the Inquiners into Ne 
ture are only benefited thereby (cho che Moos 
and Wiſdom of the Creator is beſt ſupported 
magnified the ſame Way) yet he damot i 
owning the great Uſe Servioe theroof in · ou 
Occaſions alſo; for fince thoſe uncommon Ligu 
of the Heavens having been obſerved by all, ori 
ledſt by many Men for many Ages, ſhave born de 
cuzately noted by ſome, together with une Yau 
hen they happened; and foraſmuch as ul 
Times of the paſt Eclipſes may be 'likewiſe 6 
termined hy Foſterity with the Help of Aft 
mical Galculations, it will eaſily appear Gm 
hence, that thoſe Eclipſes are, as itt weve, fix 
Land-Marks-in the Series of Ages am Wliſkezes 
from whence again, as from an-undifpunble Kat 
of Time, a ne, Chronology may take its ut 
and others in which there is any Uncernilth 
may likewiſe be xsRifted'thereby. "1 
But the Uſefulneſs of the Moon's Eclipſes a 
pears yet more particularly in determining u 
Longitude of the Earth; inſomuch, chatte WV a 


Se oc cj . c. uC_._. 
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of navy Maps and Deſcriptions of thie Eirrh 
may be enaminęd and correfted thereby, as has 
oftentimes hang Fo happened, which is not only 
of v Ser Advantage to Geographers, bur 
likewiſe of the utmoſt Importange to ſo many 
Sea · faring People, whoſe Preſervation and Lives 
- 2 depend uppn the Goodneſs or Badneſs 

2 Chart. 

After boring upderfiobd this 2 8 e not 
ſeem nece to prove more 

that the irene ey 
＋ and RN * Eclipſes of the N od Moon 
o Mankind. 

TY that thot we ſhould not be able to ſhew 
an the Uſes thereof, et this is no Proof of any 
thing's able, fince ſuch a Reaſon 
has np other Foundation chan in the Ignorance of 


Men. 


Secr. XIIV. The Light if the Moos 4. il 
| Warmth. 2 


II nn 
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— 
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Bur to proceed: Is it not a Wiſdgmi that has 
made and ruled the Moon with the Deſign of 
loing Good to Mankind; foraſmuch as there i 
hardly any rr no} known. to us which does 

arm at the Time chat it Mines; aud ſince 
Rays of the Moon ſeems to be no other than 
os that are tranſmitted from the Sun to it; 
ind then reflected back to us; how comes it tha 
e Mogn-Light- was neither hor nor cold, even 

N thereof were collected by A 
preat Barnj into ane Place or Fai, 
cording 22 Experiment of Dr. Hok, 1 

pl. 1707. 8 py ) was 500 times ae 
mat they 5 their Yor State. Thus we 
e len e in the Experiment of Mr. La Hint, 
u the Memoirs of the Royal French Atadem 1705; 
. C66 2 | p. 455» 


2 


REI 


_ 


p. 455, that the Rays of the Full- Moon in gd, 
ber, collected in the Focus of a Burning-Glaſs 
35 Inches broad, and into a Place three hundred 


and fix times leſſer than what the. ſame wauld 
have filled in their natural State, did not pto- 
duce the leaſt Alteration. in a Thermometer Will « 
which was moved by Air, and which diſcoyerd Bll © 
the ſmalleſt Increaſe of the Warmth thereof, tho 
the Ball of it was held for a while in the ſaid 
Focus: And we likewiſe find by the ſaid 4 
Lipſ. 1697, p. 429, that the ſo famous Burning Wl - 
Glaſſes of Mr. Tſchirnhaus produced indeed a, great- Wil ( 
er Brightneſs by the Rays of the Moon in n 
Focus, but not the leaſt Warmth. Now: c 
ever any Body have imagined. that the Rays «ll i 
the Sun collected by a Burning-Glaſs, or refle Wl: 
ed from the ſame, will burn ſo terribly ; and yall, 
that the ſame Rays rebounding from the Moni; 
to us, do not appear to bring the leaſt Warmti 
along with them, notwithſtanding that by thi! 
kind of Glaſſes the Brightneſs of the Mot 
Light is very much augmented in the Focus o 
well as that of the dunn. , A 
But we ſhall have occaſion to ſay ſomething. 


more of this, when we come to the Contemple 
tion of Unknown Things, . +... 

. Now how advantagious it .is to hot. Cout 
tries, that this Light of the Moon produces 1 
Heat, is obvious to every one who knows .thit 
if it was otherwiſe, and that the Rays of ti 
Moon were likewiſe hot, that part of the g 
would be barren, and ſoon. burnt up, ſince, i 
deſcending Dews of the Night, by which it! 
now moiſtned, would then ceaſe to fall dam 
and this Fire of the Moon would draw its V# 
pours upwards. Moreover, if the Night 
were not freſher and cooler, and that the N 
of the Moon kept the ſame in a continual War? 


"> 


it is plain enough how! prejudicial it woe 'be 
to the Health of all Men, and the hot Parts of 
thereby. a bait J e crm4 


82 cr. XIV. The Mo 08's Magnitude and Di- 
ftance from the Earth. | 


IKnow not whether it is neceſſary to ſhew 
in this Place, how much the Moon is ſmaller than 
the Earth, and how much the Light thereof 
(which in itſelf is hot, yet) by reaſon of the Di- 
ſtance is weaker, and leſs warm upon the Earth, 
than at the Moon itſelf. But fince the'precedir 
Figures may be of uſe to us in this Matter, a 
the Grounds of this Calculation depend on that 
1 the Sun, we ſhall briefly touch upon the 
ame. | 


EEE DEB 


- — 
— 
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ntl WY . Ler A B (as before in Tab, XX. Fig. 10 be 
tu che Semidiameter of the Earth, and D C now be 
Jö. that of the Moon; then will the Angle A CB 


of the Moon's horizontal Parallax, when /be is 
New, or Full, according to Sir F. Newton, be at 

a Medium, ———-— 57 Min. 30 Sec. 
And its apparent Diameter) my 
2 according to the 31 Min. 30 Sec. 
e 5 


me. 
The half of which therefore) INE 
for the Angle DB C, is} 15 Mi. 45 Ke. 
In the Fourth or laſt Quarter of the Moon, 
nd at a middle Diſtance likewiſe from the Earth, 
dir J. N. again ſuppoſes, | l 


— Angle = CB. 4 

e apparent Diameter, or the? _ ... IJ» 

— nr n 31 Min. 3 Sec. 
e half of which for the An- . 
ge D B C is 15 Min. 31 Sec. 


Cec 3 Now 
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Now ſince A and D are Right Angled, mid 
by a Tangem and 4 Semidiameter, if we take the 
Earth's Semigdiameter A B for an Unit, we ſhall, 
by plain Trigonometry, find B C, or the Moni; 
Diſtance from the Earth to amount to; | 

At ew ar Full barely 69 Semidiameters of the 

rt 


And at the Quarters, barely 61 of the ſame. 
— the middle Diſtance is about 66; 
reol 7 Het e ai 
2. Now to diſcover the Magnitude ef the 
Moon; we firſt find its Semidiameter DG 
Trigonometry aforeſaid, amounting at- I 
or New to 5345 or 218, and at the Quatertt 
785 Parts of AB, or of the Earth's Senidianie 
ter; both which do not differ much fro 
Parts of the ſame. 1: v5 
From whence it therefore follows, That in 
Earth's Diameter A B, Is to that of the Mod 
CD As about 11 To 3; Conſequently the Body 
the Earth Is to that of the Moon, As the Cube d 
11 or 1331 To the Cube of 3 c 27, r 
what we have ſaid about the Sun. And the 
27 Globes of the Earth, are equal to 133 Gluba 
of the Moon, or the Moon is 49%, barely 50 thak 
2 f in Round Numbers) leſſet thai tbe 
arth. | el 
This Calculation is accurate enough to buill 
upon in Things of ſuch a Nature; and if it be n 
entitely exact, neither is it far ſnort of the Tut). 
With this likewiſe agrees the Concluſtuu 
that Great Aſtronomer Mr. Flamſtead, wo He 
the Diameter of the Earth (as Mr. hen fan 
in his Pralett. Phyfi. p. 292.) to amaum to 70% 
Engliſh Miles, and that of the Moon 2175 ai the 
fame: Which Proportion of 7935 to 21% Wit 
bur little from the above-mentioned of 11 to; 
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SECT. XLVI Why th Light of he Moon is ngt 


Now if we fu the Point S in the Moon, 
and the Point B on the Earth, (Tab. XXI. Bg.2.) 
and farther, the Length & & as the Moon's Semi 
ameter; and if we took back upon whar — 
ſaid above — — and Spreading 
of Light at various Diſtances, as well with reſpect to 
its Heat as — ; we ſhall ſind that in both theſe 
Caſes the Force of the Li 8 80 at ö, Is to that at B, 
As the Square of 8 B, To uare of 8 a 

Now we have — 4 that as 8 Bis 6 
Semidiameters of the Earth, or the Moon's 
Diſtance ; ſo oy is x4 A of one 1 
1 hen it repreſents that of the 

oon. | 

Now r is the Square of ,3 or 8, and 
3660; that of 60; or S B; and conſequently the 
Firſt is to the Second, As 9 To 442890;, or, As 
1 To 49210, omitting the Fraction. From whence 
it appears, that the Warmth of the Light which 
comes doum from the Moon, is about 50,000 
times leſs when it has reach'd us upon the 
Earth B, than it is at the Point b, when it has 
proceeded no farther than the length of one Se- 
midiameter of the or 8 6. 

And this is the Reaſon, according to Mr. Whi- 
ſton, Prelefi. Aſtron. p. 108. why the Light of the 
Moon is not attended with any ſenſible Warmth 
by the time it has reach'd us here upon Earth. 
But foraſmuch as Dr. Mook has collected the ſame 
into a Space 50o times ſmaller, and conſequently 
render'd it 300 times as ſtrong as the ſaid Light is 
in its natural State; and therefore in ſuch a Focus 
it is no more than 300 times weaker than at the 
Moon itſelf ; yet, even in that caſe this Learn- 
S064 ed 
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far advanced in that Matter. 
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ed Man could not perceive any ſign of Warmth, 
notwithſtanding that the Shining or Light of the 
Moon (which deſeryes to be taken notice of) 
was increaſed proportionably. I leave it to the 
Judgment and Obſervations of others, whether 
res part of the Warmth of a hot Summers-Nay 
with us, would be able to make any Impreſſion 
even on the beſt Thermometer: For that the Rays 
of the Sun have much the ſame Power on 
Moon, as on the Earth, is plain enough from the 
little difference there is of both their Diſtances 
from the Sun. 

And in this Experiment the Thermometer be- 
ing moved by the Light of the Sun, it ſhould 
ſeem that we are obliged to ſeek for ſome other 
Cauſe than the ſimple Diſtance, to which we 
ſhould aſcribe, that the Light or Rays of the Sun 
are reſſected to us from the Moon, without bring- 
ing any Heat along with them, but leaving it al 
behind them. 

Be that as it will, this is plain, that if the Moon 
ſhould tranſmit to us ſo much Heat with its Rays, 
we ſhould ſuffer many Inconveniencies from thence; 
which is now prevented by our great Creator, who 
directs all Things with infinite Wiſdom and Qrder. 


SEC r. XLVII. The Cauſe of Ebbing and Flowing 


not inquired into. 


Now whether the Moon is the Cauſe of the 
Ebbing and Flowing of the Great Seas, and d 
the continual Motion of their Waves to the ver 
bottom thereof, we ſhall neither diſpute nor it- 


quire into here ; becauſe we are nat yet ſo fat 


advanced in this Knowledge, as to be able to lay 
any thing concerning it that may be free from 
every ones Objections, tho' we ſeem to be ver) 


Thi 
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This is experimentally true, that the Waters 
\ the deep and free Seas (without taking notice 
re of other Im ents, concurring Cauſes 
nd Circumſtances) riſe. and ſwell up to the Pla- 
es, or about thoſe Places where the Moon is 
ertical, juſt as if they were driven thitherward by 
Weight, or attracted or preſſed by ſome other 
ower. Concerning which may be conſulted the 
Vritings of Kepler, Newton, Gregory, Whifton, Va- 
ins, de Stair, S8. „ 444 | 
We find the ſame happens likewiſe on the op- 
oſite Side of the Earth; wherefore the uſual Ex- 
refions in which both theſe Appearances are 
omprehended, is, that when the Moon paſſes to 
e Meridian, the Water riſes ; when it goes away 
rom thence, it falls. Others ſay, that it is certain 
y Obſervation, that the Water is at higheſt about 
ree Hours after the Moon has been in the Me- 
dian. See Newton's Princip. Lib. III. Se. 24. and 
ton Prælect. Phyfic. Math. Set. 96. p. 306. 
Let this Matter be as it will, it is certainly 
ue by Experience, that if the Earth were co- 
er d all round with Water, it would appear Oval, 
y reaſon of the Swelling of the watry Surfaces on 
ach Side ; and theſe two Protuberances of Water 
r Mountains, as Dr. Gregory terms them, move 
ontinually round about the Earth, if they be not 
bſtructed by Land, Shoals or otherwiſe. 
And as for that very ingenious Cauſe and Fi- 
re which Deſcartes produces, and whereby he 
ould ſhew that it is always ebbing Water upon 
e Earth directly under the Moon; Varenius ſays in 
is Geography, Lib. I. Cap. 14. Sect. 1 1. that the ſame 
contrary to Experience, and ſo it has been found. 
However, leaving the Cauſe to every Man's 
wn Opinion, this is the manner in which we 
uſt ſuppoſe the Motion of the Sea-Waters to 


appen ; namely, that it is a Sweling and * 
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| d Flowing, according to | 
—— See concerning the Alteration 
theſe Eaprefſions, Larenius in the ſame Pla 
St. 10. and Gregory Lib. IV. S. 6y. $9 


Szer. XLVIN. Tv Syſtems of the Abel 


TuIII are two Syſtems of the Heavenly] 
dies, which at preſent paſs for the — 
according to which they are ſuppoſed to be n 
ed. The firſt ſeems ro be the moſt convenit 
with reſpect to the annual Courſe of the F 
and is by many taken to be the true one, 'o9 
count of its Simplicity: Tis that which we 
wont to aſcribe to Copernicus, who has revived: 
ſame from the Ancients. p00 

They that would form a Notion the 
of, may ſuppoſe, (Tab. XXII. Eg. 1.) that 
Sun ſtands ſtill, and all the principal Planets me 
about it, according to the Orbits which theyd 
ſcribe in this Figure. D is Mercury, the ne 
to the Sun; C is Venus, next to and wil 
which follows the Earth A, which upon this « 
caſion is reckon'd among the Planets, and ab 
which the Moon B runs; E is Mars, F 7 
which has four Moons moving about it, after! 
ſame manner as Saturn H has five, and it u 
be fix; and both of em carry their 
Moons about with them round the Sun. Bey 
all theſe are the fixed Stars APO X. 1. 

The Second Syſtem bears the Name of Jþ 
Brahe, and ſeems in relation to the Planets;"to 
nothing elſe but the former a little varied int 
Caſe only; and for no other Reaſon than ber 
that of Copernicus ſuppoſes the Earth to move 
the Sun, and 1 ſeems to contradiat 
Scriptures, from which Tycho and his Follost 
make a Scruple of departing. | 


by 
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To underſtand this Syſtem, we muſt imagine 
at the Earth A (Tab. XXII. Fig. 2.) ſtands ſtin, 
hat the Moon B runs round it; that next to it 
e Sun S deſcribes its Courſe, and that all the 
djaners, wich their afore-mention'd Moons, bear 
he ſamo reſpon to the Sun, as in that of Copernicus: 
o that the Way of each of em forrounds the San, 
rhich continually moves about the Earth; and 
t all of them muſt be conſider d as fimply 
wing about the Sun. The fix d Stars are here 
ikewilſe repreſented by A POX. 

In þoth of em there is yet this Difference, 
hat in that of Copernicus (Tab. XXII. Fig. 1.) the 
un $ and the fis d Stars AP ON, ſtanding as 
t were ſtill, the Globe of the Earth A really 
urns round its own Axis, from Weſt to Eaſt, 
24 Hours, by which means the whole viſible 
Firmament; Sun, Planer and Stars ſeem daily 
noving from Eaſt ro Weſt. | 
In Tycho's Syſtem, (Tab. XXII. Fig. 2.) nothing 
tands ſtill but the Earth A; whilſt all the above- 
ntion'd Bodies are ſuppoſed to run round daily 
om Eaſt to Weſt, beſides the Courſe of each in 
s own Way from Weſt to Eaſt. What Reaſons 
ay have induced other Aſtronomers to form one 
dyſtem from theſe two, I know not; fince in that 
Semitychonic, the Simplicity and Convenience of 
he Firſt, and the Agreement of the Second with 
he holy Scriprures, ſeem to be, if not quite loſt, 
it leaſt very much alter d; for which Reaſon we 
all ay nothing of this latter, neither ſhall we 
liſſwade any one that likes it, from embracing it, 
Ince we don't here undertake to diſpute the 

ruth thereof, but endeavour to repreſent to 
SCceptical Philoſophers, ſo much as we know to 
de true of it from Experience and unqueſtionable 
Calculations, in hope to convinee them thereby 
nat there is a God. | 


S Er. 
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Sz cr. XLIX. The Immenſurable Magnitude of oi 
4 Fixed Stars. 3 JOS 


© a 
To come then to the Matter: Let thoſe a 
ſill doubt of a Powerful and Wiſe. God, lik 
up their Eyes with us, and ſuppoſe this to be thy 
firſt Time of their Life that they ever ſaw'th 
Hearens adorned with ſo many Glorious Lighty 
and tell us, whether they ſhould not be thenely 
convinced that the ſame had a Mighty Cre 
and that it was not by meer Chance that they 
had acquired their Origin and Luſtre, no mon 
than a Locket ſet with Diamonds, of which tel 
moſt; obdurate Atheiſt would not dare to affimf 
that they were put together without the Skill of 
an Artificer ; much leſs would they affirm: it d 
the Heavens, eſpecially if they obſerve the in 
menſurable Magnitude thereof, which is ſuch 
that the Aſtronomers have not been able hithem 
to communicate any thing to us that can be ma 
depended on than meer Conjecture; nor than 
they been able to anſwer all the Queſtions c 
cerning the Magnitude and Diſtance of the Fu 
Stars, T 45 
Thus we hear the great Obſerver of the Her 
vens, Mr. Huygens, in his Coſmotheoros, p. 135. inge 
nuouſly acknowledging the ſame in the followny 
Expreſſions : But thoſe who before us have endeuum 
to determine this immenſe Space, have not been able . 
ccnceive any thing certain, by reaſon of the great Exatt 
neſs neceſſarily requiſite in the Obſervations, and whid 
exceeded the utmoſt Care and Diligence; for which et 
fon the Method I have now choſen, ſeems to be the W 
one remaining, in order to attain to ſomething tba 
might be at leaſt probable in a Matter of ſuch dia 
Inquiry: Of which he gives the Reaſon a few Line 
after, in this manner : The Stars alſo of the feſt i 8 


F 
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tude, tho vieu d een i a Teleſcope, appear all 
little, that one would tale em for. little lighted 
utches without any Breath, which is the Cauſe that 
; Meaſure of their Bigneſs can be fouud out ly this ſort 
It will not be neceſſary to produce any other 
the modern Mathematicians who are of the 
me Opinion, after the Teſtimony. of an Aſtro- 
mer, towhom the utmoſt Efforts of all the fa- 
zous Men of Learning were well known, he 
ing a Member of the Royal French Academy, and 


B+ 
& 


D 


bet only in himſelf a Diſcoverer of new and never 
mon efore leen Lights and Phenomena in the Heavens, 
h tet likewiſe of an indefatigable Zeal, and abun- 


firm WWantly bleſſed with a temporal Eſtate, whereby 
_ Wc was enabled to make Experiments of all 
ein 6 Method which that great Philoſopher 
ſachWWook, in order to form ſome probable Conjectures 
theroWoncerning the Diſtance of the Stars, ſuppoſes 
ma owever, that which has no certain Foundation, 
hanWHamely, That a Star (at leaſt one of the - firſt 
5 cor itude, ſuch as Sri, or the Great Dog- 
Fei ar) is as big as the Sun; from whence he infers, 
| hat the Diſtance of the Stars from the Earth is 
Her 7,64 times greater than that of the Sun from the 
inge id Earth: See his Coſmotheoros, p. 137. not- 
win ichſtanding that he allows this laſt to be above 
ur, ooo whole Diameters of the Earth. 

_ Sect. L. Of the Parallax of the Fx d Kars. 
hr Ax0rnts- Method of inquiring into this 
* iſtance with greater Certainty (if the Event had 
_—_— favourable) has been ſince ſome Years ſet 
fro" foot by. Meſſieurs Flamſtead and Hook, who 
Lie bought that they could deduce from their Ex- 
e riments, that the Diameter of the Earth's 


© Way 


E 
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Way about the Sun (according to Coperith 
made ſome Alteration of Sight _— reſp 
the fix d Stars, in Proportion as the Parh'y 
fo much nearer, or fo much farther from 
whereby likewiſe the Syſtem of Copeyniai 
the Earth's Motion, ſeemed to be "ry 
ſame time. I ſhall not here tehea the e 
Notions of Gregory, Hhiſton, and others, 
the ſame; but that from theſe Obſervationg 8 
tho' they were true, the Diſtance of d 
and Motion of the Earth cannot be prov, 
ſufficiently hewn by Mr.Cafſmi, in che Hh 
— — ear 169. 
do chat theſe two laſt Methods, in «v4 
1 le „ known to the Modem 
uled, leaving the Matter ſtill uncertain, the 
no great Hopes of meeting any better, at le 
fince the Globe of the Eartk is no — 
(according to Copernices) its Way about 
Sun of a that it may the 
for 2 Foundation for ſuch an Admeab rene 
Now as long as the Diſtance of the ſix d Sta 
the Sun or from the Earth remains un mes 
it follows from thence, that the Magnitude 
the Starry Heavens, tho one were to con 
as an Ob about the Sun or Earth, which" = 
yet be proved from Mature, vi always f 
like wiſe immenſurable. | 
** 


Su cr. LI. Whether the Starry Firmament he Sali 
ANuid. 1. TBI 


| Now ſince ſuch great Mathematiclans'W 
with ſo much Ingeuuity owned themfelves we 
to meaſure the ſo vaſtiy extended Magaitule | 
the Starry Heavens, which does in manner ft 


all human Imagination, 
vr poi been wn pF * Sos | 


"SD: to mention any mare. 


Sec. LII. Probab 
Tur Foundation of, 


eayens are a ſolid Body, i 
of the Stars from each, —— 2 


zune of a ſolid Matter, in which they axe Jup- 
led to be placed, than in a Fluid. 

Txrs Concluſion ſeems Likewiſe to be made 
n ſome kind uf „from the wonder 
Obſervation welatel by Mr. Ha ns in his 
. Saturn. p. 8 and g, and which n:tknow 
have been taken notice of by any one before: 


three Stars cloie to each other in the Sword 
of Orion; and when I view'd the middlemoſt 
with a Teleſcope, in the Year 1656, there pc 
peared in the Place of that one (which i is 

: — 


his 25 
— — 


is Words are as follows: Aſtronomers place 


Motion, can hardly be expected. 


* 
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« new thing) twelve other Stars, after the n 
e ner as they are repreſented in Tab. I 
« Fig. 1. Among theſe, three that do almoſt tou 
« each other; and four more beſides, appeand 
ce twinkling as thro a Fogg ; ſo that the $ 
t bout em ſeemed much brighter and lights 
c than the teſt of the Heavens, which appeatiy 
< wholly blackiſh, by reaſon of the fair Wesch 
« was ſeen as through a certain Opening and 
ct paration, thro? which one had a free Viewin 
© another Region that was more enlighten d 
© have often obſerved the very ſame thing with ti 
* without any Alteration, and in the ſame Place 
<« ſo that it is likely that this Wonder, whaten 
© it may be in itſelf, has been there from 

©. Times; but I never took notice of any tl 
f© like it among the reſt of the fix d Stars; -fof 
cc do not find that the others, which wert i 
« merly accounted cloudy (Nebuloſz) not t 
« Milky-Way itſelf, have any. Miſt or V 
© about em; nor if we view them with a 1. 
te ſcope do they appear to be any thing elſe i 


ce 2 Collection of many ſmall Stars. 

Now I leave it to the Judgment of an imp 
Perſon, whether one has not more Reaſon 
theſe Experiments, to believe, that the ſtarry | 
vens do rather conſiſt of a ſolid Matter, tha: 
Flood of Particles continually moving among ea 
other; fince the aforeſaid enlighten'd Opeait 
ſhews itſelf circumſcribed, after the ſame mam 
which in fluid Matters, that are ſo ſuſceptible 


Ss 
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zcr. LIM. The amazing Greatneſs and Diſtance of 


: 


Now to proceed: As this great viſible Fir- 
nament is immenſurable, on account of the al- 
noſt incoticeivable Extent of the Diſtance there- 
| ſo likewiſe muſt we look upon the Remote- 
ſs of the Stars, and the Magnitude of thoſe Bo- 
ies, as things uncapable of being determined by 
en: The Reaſon is, becauſe the Diameter of, 
te Earth is to that of a fixed Star, As the Hori- 
ontal Paralax To the apparent Diameter of the 
ime. Now it is plain by Experience, that the 
arth, and even according to Copernicus, the 
Diameter of that whole Circle, which ir makes 
bout the Sun, muſt be conſider'd only as a Point, 
ith reſpe& to the Diſtance of the Stars; and 
ach too ſmall'to produce any Parallax. Beſides, 
re likewiſe find, that the beſt Teleſcopes that ate 
ade, can only repreſent the ſaid Stars as ſo ma- 
Points of Needles, and without Breadth, inſo- 
auch that we can't diſcover any Meaſure of the 
parent Diameters thereof by the Help of thoſe 
ſtruments; ſo that from the Impoſſibility of ob- 
rving the Parallax, and eſpecially the apparent 
Diameter, we are entirely diſabled from determi- 
ing the Magnitude of thoſe Stars &, 
Now whether, with the modern Aſtronomers, 
e are to conſider every one of thoſe Stars, at 
aſt all thoſe of the els Magnitude, ſuch as the 
D- Star, and the like, as ſo many Suns, both in 
plendor and Bigneſs, has not yet been proved 
y any one: This is certain, that they are immea- 
tably remote from us, and that in ſo unconceiv- 
ble 2 Diſtance they derive a native Light down 
d us; as alſo, that if the Sun were as far from us, 
Vor. III. Ddd' a 


ing to what we hay laid before, s Cannon: 


\'* j 
Uh 


"x 
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it would not appear bigger than one of what 

ars. 
* If therefore, without inſiſting upon 1 b 
2 we ſuppoſe thoſe Stars to be ſo m 


from the Stren th. of 

1 0 their 1955 085 1 
do ut W, 

clt . br 7 9 


Geer ea ven) Bodies FA 1225 in * an 1 
reatnels. 


According to this manner, the Co 
Mr. Higgeny will not WS” al god, 
wi. the Calculation lai Jar ip Pig 
gras, p. 136, and 137. makes the D 
of the fix d Stars from the Earth 1 - 
greater 75 that of the Sun. So that if, 3 


1 ws un wn HT wm ug th a jon 


require 26 Years. in paſſing from 1 
des h the ſame Velociy GO nA wa 


diſcharg Sed, it would, require, in order to 157 
at the 55 0 Stars, 25 times 27, 66 

65 1, 509, or almoſt, ven bi hi, thoulas 
ears; apd a Ship that can (ail. 50 Miles w i 
ay and a ight, wil requite 39,439,499, 
nd if we proceed farther upon this ſame Fai 
dapon, and ſuppoſe, with thols Gentlemen, thi 
each Star has a Space about. it proportaohabl 
to that of the Sun, 1 leaye every, 1 to .} 
whether he be able, 1 9 
Pains, to, form to himſelf a.j 7 th wh 


derful, Extent o the Wpige: e, ang wheth 
be. a0 ee of loligg himſel the. 
templatiog of ſo. unconceiyable a. ater. 
glorious à Structure, in which, the Footſteps el 
the wine Builder do ſo eh appear, | 
hay choſe rather to make uf Hy pot. del 

of if auſe no 


fe TRA Nen, preferrable to Ei bec 
Ave elſe is laid down by the ſame, than cute 


of thoſe great Stars are like the Sun, and that the 
Splendor and Light of the Sum, when its Diameter 
is contracted accotding to the aforeſaid manner, 
will be only equal to that of the Dog-Star ; but 
whether this be true or no, yet it is beyond all 
doubt that the fix d Stars are very great, and that 
their Greatneſs and Diſtance is not to be detet- 
mined, fince the manner of inquiring into it can 
hardly be carried farther, according to the Opi- 
ion of great Mathematicians: See Gregory Shol. 
Prop. 55. Lib. 3. 


sri. LIV. Corviftions from the foregoing O- 
a fo pueden. | 


IHA oftentimes moſt ſeriouſly reflected 
upon this Impoſſibility of determining the Magni- 

de and Diſtance of che Stars as an Efte& of the 
adorable Wiſdom of their Great Creator; who 
nowing, that if they were capable of being mea- 
ured, how great ſoever the Extent ot might 
de, yet from the Habitude and Cuſtom of men- 
joning the ſame, the Wonderfalne(s thereof woulil 
de much diminifhed : He therefore thought it no- 
eſſary to make them immenſutable, aud to put 
hem out of the Reach of al human Endeavour, 
nd likewiſe, to the end that rhoſe who deſpiſt 
im might be forced in ſpigiit of all their kicking 
gainſt it, to confeſs a Power to 1 8 


ould fer no Bound; and fitice all their Learni 
ould nevet fathom it, to live in a co Af 
inment at it, ab it happens moſt commonly in 
ation to things that paſs out Underſtandingg. 


. 
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| , | — 49 
Secr. LV, and LVI. The Stars Numberleſs,\ai 
Convittions from thence. "1:5 


Ar leaſt the Divine Authority of the. ho 
Scriptures is evident fram hence, by which, eng 
from the firſt Ages of the World, the Magnitug 
of the Stars are determined to be abſolutely inen 
table, and conſequently ſnhewn even then When 
the Efforts of Men in following Ages ſhould fn 


their Bounds, notwithſtanding their utmoſt, by 
deavours to the contrary. The Places upon whid 
we have our Eye on this Occaſion, are the Word 
of Job, chap. ix. ver. 9, 10. where having firitfai 
of the fixed Stars in the gth Verſe, which male 
Artturns, Orion, and Pleiades, and the Chambers th 
- South, he continues in the 1oth Verſe to i 
. which doeth great things paſt finding out, yea and Wit 
ders without number. From whence not only win 
has been ſaid before, of the Inſcrutability of ti 


— Pond Fan! oO 4 7 — nm at r 6— i... * 


Stars Magnitude may be inferr'd, but likewik 
in order to prove the infinite Knowledge of thi 
Spirit, by whoſe Inſpiration this Word is writta 
more plainly againſt all Unbelievers, we find 
likewiſe litterally expreſſed, that thoſe Stars argnd 
to be number d, which could not have bee im 
fragably proved before our Times againſt any ov « 
that would have denied the ſame. Beſides i. 
above quoted Text, this Innumerability of 08 :: 
Stars lias been likewiſe aſſexted in ſeveral ati E 
Places of Scripture: Thus God ſays to Aran 'c 
Gen. xv. 5. Look now toward: Heaven, and u 
Stars, if thou le able to number them; and 11 * 
unto him, ſo ſhall thy Seed be. And the Al miei m 
does frequently make uſe of the ſame Comparill in 
to expreſs the infinite Number of the Children 5 
e 


Irael, viz. Exod. xxxii. 13. Deut. i. 10.11 
- xxviii. 62. Neh. ix. 23. and ſeveral others; 
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that theſe thouſands of Mraelites are oftentimes 
compared likewiſe. with the Sand of the Sea, as 
in Iſaiah x. 22. Hoſea i. 10, Cc. from whence it 
appears at the ſame time, that the Number of 
the Stars is not only made as great, but likewiſe 
as innumerable as che- Sands of the Sea, in the 

i eee / / Sgt, 
Now it is known to all Aſtronomers, that in 
order to pronounce ſuch'a great Number of Stars 
innumerable, or to compare the Number of Abra- 
ham's Children thereto, they could not be ſeen in 
theHeavens whilſt they had no Uſe of Teleſcopes. 
Hipparchus, in his Catalogues of Stars, has tranſ- 
mitted to Poſterity the Number of 1026; which, 
in our Age, has been increaſed to 1888, by the 
great Aſtronomer Hewelizs ; among which are to 
be reckon'd 950 that were known to the An- 
© cients, 603 which he calls his, and 335 obſerved 
by Dr. Haley in the Southern Parts of the Hea- 
vens, of which Dr. Gregory treats more largely, 
Lib.11. Set. 29. but after that the Teleſcopes had 
diſcover'd that. the great broad white Streak ex- 
tending itſelf round the whole Heavens, and 
which, upon the Account of its Whiteneſs, they 
call the Miliy-Way, was formed of a Collection 
of numberleſs little Stars, which Dr. Haley 'like- 
wiſe teſtifies of the Southern Magelanic Little 
Cloudo: See Gregory, Lib. 1 f. Se. 22. After that, as 
it appears from the afore- cited Place of Mr. Huy- 
gent, for one Star that we ſee with our naked 
Eyes, ſeveral others offer themſelves to. the Tele- 
ſcope ; ſo that according to the Remarks' of Che- 
lin d Orleans, p. 270, and 313, by the Help of 
the ſame, in the only Conſtellation of Orion (com- 
monly called the Giant) more Stars, and accord- 
ing to the Obſervations of Rheita, related by 
Zahn, Fund. 111. p. 209. twice as many ſhew them 
ſelves, as are ſeen by the Eye only in the whole 
Ddd 3 Heavens: 


l 1 


1 


f al 
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Heavens: I ay, ſince theſe Teleſcopical Obſer. 
vations, Aſtronomers have loſt all hopes of 
fixing the exact Number of the Stars, the 
ther, becauſe the more thoſe Teleſcopes” are in 
proved, 7 2 greater Number of Stars are 
— that ſome, tho without Found 
have maintained, that the Number of the den 
is infinite, as Mr. Huygens witneffes of | 
Brunus in his Coſmotheoros, p. 138; but to ſay 
thing more than what is true, this is certain, u 
the modern Obſervations made by the 5 
theſe Inſtruments does ſufficiently Fit ie — 5 
Stars are not be counted. See WP hifftone 
Aftron. p. 23 r 
Now = an Infidel telt us how it is that Wh 
and Jol, if they had not been Divinely inſ steh 
could in, their 1 have pronounced the Stau 
be b ince it was ſo many Ages & 
ter, that this exceſſive Multitude upon the chico 
very of Teleſcopes, has been experimentally hom 


to Mankind. | 
| WE / 1 


Scr. LVII. Whetber the Stars differ in Mu 


Now if we inquire into the Opinions · of th 
greateſt Mathematicians concerning the difference 
of Stars from one angthet, we find the moſt aſe 
'em: ingeauauſly confeinge, that it is perfe&lyut 
known to them, whether all the Stars are of & 
bigneſs; inſomuch that it is daubtful wherher 
of * e ſmaller only E. the accoumt d 
their being 2 t fr . Eye, or = 
ther one Star is: reall y bigger. than another. 

The Apoſtle Pa 7g — Poſitively dererm 
Matter in theſe Wards, 1 Cor. xy, 41, peas 
arfereth. from auuther Star.in, Glory 3 arid if 1 may 
32 to add ſomething by which that Sa 

af the Apoſtle ſeems to be veriſied in ſome 8 — 


' 
1 


, 
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bler. 

th WB ict from Nature; I deſire the Reader ro confider 
wich himſelf, whether it be not more vretlible, 
+ ins that one Star is bigget than anòtſierꝭ hah rhar 
i chey ſhould all be of the ſame bigweſs, and At 
afloi WY different Diſtantes g ſmmte we ſind by the Obſet- 
Sees vations of the greateſt Aſtronomers; that it is 
certain enod gh that ſome Stats haye plainly. al- 
%: ter'd their Magnitude ard beebme ſmaller: 850 
an acdouhnt thereof in Gregory; EI II. St. 30. for 
po | caandt believe that any Body will afcribe xiris 


the BY only and entirely to cheir removing ts 4 Long 
a" Diſtance: Ver if ſuch a thing . Bud ß 
A may be plegſed to paſs this Rehenig'vy, tho 
Mi BY otherwiſe the different : Magnitude | of Pla- 
fred WY nets * ſome ef mer to ad ro fach an 
wot Opinion. * a | 
s && 
= ser. kunt. — ts u Str 

wh 


Bron 1 proceed farther, I cannot forbear 
upon occaſion of what we have already. men- 
tion'd, to ſay ſomething of ht has been obſer- 
ved in the Heavekis, with reſpe& to the Stars 
about an Age ago, and; which has aſtoniſhed all 
the Aſtronomers. . Mr. Mbit in his*Prattt. 
Re 47: names it a viry great und aſtoniſb- 

Monder, that muſt bs tranſmitted or 'lefl m fot- 
hen Ag, withoru ow 0 abh 70 give my Sola 


That which is — heter: are thoſe Alrerai- 
ons among · the fixed! Stars; that are ſtilt unlutel- 
ligible to us, we find that ſome new ones 
appear, add: dthers that have been feen di Uifup- 
pear; and a chird fort ſhew the miſe bes nen time 
with more and another time with a leſſer Euſtre 
Hipparchus 18) ſdid td har obſerver oi; but in 
the Yeat 1 $52, we kngwy that #hew-dne'#ppear- 
ed in the Chair a Cnf/aea. —_ EEE 

4 
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of the Swan; in 1604, in the righe Heel of the g 
pentanius; and ſeveral others may be found in 
gory, Lib. II. Sæci. 30. as alſo in Mercator and Wh 
ſton, that give us an account of them and thei 
Number. Some again, that had been ſeen beſoꝶ 


are now inviſible; and Hevelius ſays, in his Pram 
ſor, chat they ſought in vain for five Stars, h 


Places however Tycho Bracht had deſctibed fuſſu 


Age before: Concerning which the: ſaid Gro 
gives us a farther account in the e 
p. 80. as alſo how a Star belonging to t 

of the Whale has often difappeared, and fem 
itſelf again in the ſame Place at different tithe; 
See Att. Lip). 1703. p. 213. and how their Map 
nitude is remarkably changed in others, at f 
with reſpe& to their Light. The Readeru 
likewiſe note what has been mention'd concerts 
ing Kirchius in the aforeſaid Tranſactions of Le- 
fick, 1687. p. 647, ſince we cannot ſtand here, 
reckon up all thoſe Particulats. | 1 974 


Scr. LIX. Concerning the Planets. © 


Lr us now. proceed to the Planets or Wat 
dering Stars, ſo called, becauſe they appear tou 
who live upon the Earth A, (Tab. XXII. Big, 
and 2.) to move ſometimes quick, other-tames 
flow:; now forwards, then backwards, and 0 
ther while toſtand ſtill for a time; which, to'thol 
that have not inquired. into their Courſes; looks 
like Handering ; tho thoſe that do underſtand i 
know, that with reſpect to the Sun they only pro 
ceed forwards, but yet occaſion the ſame A 
pearances, for which the Aſtronomers have 0 
counted. | „ 132756112 Ba. oe 

All the Planets, as we have ſaid before; do more 
about / the Sun, S but two, which are therefore 
* | perforn 
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form their Revolution in ſuch a manner, that 


they are ſeen from the Earth, they appear 


ways on the ſame fide with the Sun: Whereas 
e three other, "Mars E, JE F, Saturn H, 
e ſeen from the Earth A, ſometimes on the 
me ſide, and ſometimes on the oppoſite fide of 
e Sun, as you may obſerve" on the abovemen- 
on'd two Figures of this Table... 
Now in order to form a right Notion of theſe 
lanets, we muſt again endeavour to diveſt our 
ves of thoſe Prejudĩces which we have ſack'd in 
dit were with our Mother's Milk, and by which 
e are taught to imagine, that theſe great Bodies 
re about the ſize of the'Marbles'we play'd with 
hen we were Children, or ſomewhat leſs, and 
at they are but a very ſmall Diſtance from us; 
d we are yet the more confirmed in the ſame, 
y the Figures that Aſtronomers are wont to give 
of theſe Planets, which at the beſt do repre- 
nt to us the Proportion” of their Diſtances, but 
a very ſmall Compaſs, and do rarely or never 
ew us their Bodies in-compariſon of their real 
agnitudes, which likewiſe conſiderably helps to 
terent our Conceptions thereof 2 
S:cr. LX. The Magnitude. of the Planets. 
Ty ar famous Aſtronomer Mr. Huygens, in or- 
er to improve our Notions concerning the Pla- 
ts, oy at the latter end of ae Life draw their 
agnitudes in a particular Fi in proportion 
d that of the Sun, ehich we Nun 
td from his Autom. Planet. to our Tab. XXIII. 
g. 2. where the Earth A, and the Moon by it 
B, and ſo the reſt of the Planets are repre- 
nted in their proportionable Bigneſles with re- 
ect to the Sun G D K. According to his Ob- 
ſervations 


þ 
be! 


II [| 
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ſervations we find the Diameter of the Say. 
be, 
110 times greater than that of the ll [ 
308 —— that of Mercury, IP | 
84 ——— -than that of Vr ( 
166 —-— than that of Ar- 
| $5 8 : than that o Jupiter 1 4 
437 75 e than that kirrer A 
and that of t times * than 
Diameter of the be e ol 1 
From whence, it lle . it ek Planets a 
compared with the . which is beſt, 


to us 
I. That the Earthis not quite 3 times wy 
and — not quite 27 times as big a8 


wah cur Iti 7 
PM. at ems: C is about x! as thick, and and 
* as as the itſel 2 
HII. That ars E, is {maller than the Zan 
ſo that the Diameter of the latter will maker 
the former, and S „ 31 AM 
Matter as the 
IV. That Futte f 1 20 times as 
Diameter, and Sooo times as large N 7 
that of the Earth, 
It has likewiſe four Satellites or Moons: 2 
it, each of which does rior ſeen leſſer 45 | 
whole Earth: See Huygens Coſm. p. 101. 
V. After theſe come Samrn H, whi 
no Body could ever have ht or pech 
is ſurrounded with a Ring G „that ig f 
very tllin in proportion to ĩts itude The 
is a Space between that Ring and: the Bt x; 
the Planet, which it encompaſſes without any 
tiguity like a Vault or Ceiling-; for Which ge 
this Piſpoſition of Saturn with its Nang 
viewed from different parts · of tlie — 7 000 
to repreſent 4 very different * igure. The Dia 


0 
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ww omputation about 30 times as latge as the Dia- 
1 eter of the Earth, and therefore if it were 2 
4 f lobe, it would contain about 27,060 times the 
24 1% 

3 ( 
WS. 


aantiry of this Globe of the Each. 


big as the Earth's, and conſequently the Body 
that Planet is 2199 times as large as 

xrth; beſides which there are fave Moons that 
c obſerved to circulate about the 18 r 
nd its Ring. | 


cr. LXI. es the Pla, Revolutions 
and Diftances from the Sun. 


No w the Times in which theſe Planets finiſh 
eit reſpective Cirenlations about the Sun 
en obſerved as follows : That of Mercury wy, in 
ree Months; of Yenus, in about 75 Months; of 
ars, in almoſt two Years ; of Ther in 12 Years; 
d that of Saturn, in wert 30 Tears, all of em 


* as near as may 
ſhall here paſs by VE Satellites; they who 
fire to know the Time of their Revolutions a- 
put Jupiter and Saturn, may confult the Aſtro- 
mers. 
The Diſtances of theſe Planets from the Sun 
e likewiſe reckoned in rhe following manner: 
pon the ſuppoſition thar rhe Diſtance of the 
arth from the Sun 1 10, that of pu is 
dy 4, Verus 7a, 15, Jupiter 51, and 
turn 95 of the fame Parts: See Gregory Aſtron. 
b. I. Se. x. So that the Diſtance of our Earth 


0 4 


ad (for the more convenient Calculation) 10000 
iameters of the Earth; Mercury will be 4000; 
uf 7000 ; Ms 2 o Jupiter 51000 ; and 
urn W ö ptopertionabiy ſo much 


greater 


pf this Ring GI, is according to the foregoing 


The Diameter of Sarurt irfelf is about 13 _ | 


Sun, have | 


om the Sun being, accotding to Caſſini and Flam- 
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greater if with Mr. Huygens we account the H 
of the Sun to be 12000, or with Mr. 4 
17000 of the ſaid Diameters. We have 
uſed the ſmalleſt Numbers, becauſe we way 
proceed with the greater Certainty. it 


8 ECT. LXII. | The Velocity of Venus and Job 


Now let the Atheiſt conſider, that noi 
ſtanding the contemptible Notions he has ofthe 
Heavenly Bodies, which he looks upon as noby 
ger than they are repreſented in Tab. AM 
Fg. r, and 2; and in Tab. XXIII. Hz. 3. 
Venus, the Evening and Morning Star, is a G 
not much ſmaller than that of the Earth; a 
which is amazing, it moves about the. 
with a Swiftneſs, 146 times greater than that 
a Bullet, ſhot out of a Cannon. To givelikem 
an Inſtance of one of the remoteſt Planets, k 
him contemplate that of Jupiter, which 5 
Globe 8000 times as big as this of the Eant 
and let him conſider, Firft, how great a Till 
it muſt be from him, when ſo vaſt a Body; 
appear as ſmall as one of our Childrens) 
bles : And Secondly, what a Force is neceſlan 
move ſuch a prodigious Globe along the Heam 
the Motion of which we find to be 54 fin 
ſwifter than a Cannon-bullet's. 5 


10 


SCT. LXIII. The Calculation of the Rævolusn 
the aforeſaid Planets. * 

Tuis may perhaps ſeem ſomewhat w * 
cal and incredible too to ignorant Perſons;;M 
thoſe who underſtand Aſtronomy. know that i 
thing need be advanced by Conjecture or _ G6 
ſing, when one compares the Magnitude andy 
ſtance of the Planets with that of the Sun; 
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ut the ſame may be deduced by certain Conſe- 
ences from the Obſervations that: have been 
jade concerning them, as every Mathematician 
nows, and as literally appears in the Syſt. Saturn. 
. 77 and 81, of Mr, Huygens; ſo that upon the 
hole Matter, it depends. only on the Greatneſs 
nd Diſtance of the Earth with reſpe& to the 
n, not to know the Proportion only, but the 
ue Meaſure thereof, of which Aſtronomers are 
2 manner ſo much Maſters, that they can be 
re that neither the Planets themſelves nor their 
hiltances are ſuppoſed too great. BL 
If it be then known that there is no Miſtake 
f any Importance made herein, the ſwiftneſs of 
eir Motion may be eaſily computed from the 
me of their Revolution: As for Inſtance, a Can- 
on-bullet runs, according to the Experiments of 

ſennus, (quoted 2 ens in his Cofmotheoros, 
125) 100 French Toiſes of fix Foot, in the ſpace 
f a Second; and according to the moſt accurate 
dmeaſurement of the French, the Diameter of 
he Earth amounts to 6,538,594 of the ſaid Toiſes 
vr Fathoms, : 


. 


Accordingly then a Cannon- Bullet would run 
he length of the Earth's Diameter in about 
5,386 Seconds, that is, full 18 Hours; from 
hence it follows, that it would run in one Year, 
onſiſting of 365 Days, 486 of the like Diame- 
ers, and 40 thereof in a Month of 30 Days. 
Now it appears above, that (Tab. XXII. Eg. 
, and 2.) the length between the Sun and Earth, 
r the Line A 8, being ſuppoſed to be 10, ooo 
Diameters (which is leſs than what is allowed 
dy Meſſ. Huygens and la Hire) the Diſtance of 
ems from the Sun, or the Line 8 C, will amount 


0 7000 of the ſaid Diameters; and if now we 
ake the Revolution CIR for a Circle, of which 


$ is the half Diameter, the whole one 47 
will 
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Planet, and that its Revolution is petfotnivd't 


v "7 
9 l 


will be 14000 of the Earth's Diameters; Wil 
poling the Ratro of the whole Diameter d 
Circumference of a Circle, according to 
known, As 113 To355; the Circumference 
of this Diameter C R, which Venus finiſhes Wi þ 
Months, will be 43,982 Diameters of the HH 
But it is found before, That a Bullet 
300 of the like Diameters in 7: Months; oy 
the Time of Venm 's Revolution. Thus it app 
that the Velocity of Venm, with reſpe& uv 
of a Cannon-Bullet is, As 43,982 To 300 f 
Venus moves 146 times faſter than the ſaid N 
After the like manner, and with very l 
Trouble too, we may compute, that fing#% 
piter's Diſtance from the Sun, or the d 
diameter of its Way (ſuppoſing it like wiſt 
be exactly circular) amounts to 5 1,000 Diateu 
of the Earth, and that the Time of its Nero 
tion is 12 Years ; it moves about 55 times, at x 
a good deal above 54, faſter than a Cannon-Bills 
that ſhall run in one Year 486 of the like Duin 
ters, as has been ſhewn above. We ſappoſe lat 
the Courſes of the Planets to be uniform d 
Aſtronomers find that they move one while fila 
and another flower ; but foraſmuch as they pe 
form their Revolutions in about the ſaid Tims 
this Calculation is ſure enongh © © 


Szcr, LXIV. The Swifineſs of one of Jupit 


| Moons, 


| | F bis 
Ir we now ſuppoſe with Mr. Caſſini; (Ses 
Coſmotheorot, p. tor) that the neareſt of 1 


Moons is diftant from it 25 Diametets 


one Day, eighteen Hours, twenty eight Minn, 
and thirty fix Seconds; the whole Diameter'd 
the ſaid Revolution, will be 57, and che CF 

8 = cumferenc 
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umference, ſuppeſiog it to be cxatily. circular, 
New one. Diameter of Jupiter is equal to 20 
Niametcrs of the Earth; the Revolutiog-thereforg 
this neareſt Moon ig 356 of the ſaid Diameters, 
d accordiag to the ſyppaled Time of the Revo» 
tion this runs in one Day in its Way about Jus 
ter, 201 Diameters af the Earth; and Jupiter, 
cording i its before-luppoſed Diſtance and 
ime of its Revglugion ruas 73 Diameters in its 
Orbit about the Sun in the ſaid: Space of a Day; 
> that this Moon runs in its Orbis about 
rice ox thriee as, faſk as Jupiter itſelf, and conſe» 
ently, 4 great deal above 100 times faſter than 
Cannon- Ballet, tho in be as big as the Earth 
{elf ; See Mwygens's.Coſmotbeoros, p. 10. 


cr. LXV. The amazing Force that is requifite to 


Now if one would form, an Ha of the amaz- 
g Greatneſs, of that Powen by which the ſaid 
lanet is moved, is having been proved before, 
hat the Diameter of Jupiten is 20 times greater 
an that of the Earth, it follows that the former 
lanet is 8909, times bigger than the latter. | 
Now thoſe who. ugderſtand: Mechanicks know; 

at by multiplying the Maſs of two. Bodies; 
act of em by its, on Velocity, the Proportion 
| the Powers that move them, may be: learned 
om thence-; Suppoſing then. that the Earth's 
lagnitude to be as an Unit, and the Velo- 
ty of the Cannon · Bullet to be likowiſe as an 
fait, the Force that muſt move the Earth with 
e lame Swiftneſs as a Cannon- Bullet is moved; 
ult alſo be as an Unit, becauſe an Unit multi- 
ed by itſelf produces: only an Unit. | 


Ann this. Compariſon the Globe: of Jupiver 
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verſe, let them fir down by themſelves, and*{ 


about the aforeſaid Planets. 
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muſt be ſuppoſed as 8000; and its Velocity 40 
becauſe it moves in its Orbit 34 times ſwiſter i 
a Bullet; which being multiplied with the 
gives 432,000 for the Force that moves 7 
So that it is irrefragably-proved hereby; th 
the Force which moves Jupiter, and conſequent 
the Strength of that Planet it ſelf is at el 
432, ooo times as great as that which is capable 
cauſing the Earth to move with the ſame Velocy 
as a Bullet is diſcharged from a Cannon. 
We ſuppoſe here the Denfity of the Pat 
which the Earth and Jupiter are compoſed"! 
equal; tho' ſome - reckon that of the Earth wh 
greater than Jupiter s; yet this difference will 
hinder the ſaid Number. from remaining à f. 
many thouſands of Times more; but this is 1 
the Place to make ſo nice an Enquiry in. 


| | . 
Scr. LXVI. Convictious from the Whole. * 


Now they that hitherto doubt whethet'the 
be a mighty Creator and Director of this Ui 


NC [ 


ouſly conſider, Firſt, How theſe Planetary 
ſo amazing in their Magnitudes, are whitl 
about the Sun with ſo dreadful a Velocity, ſo 
ſurpaſſing the almoſt unconceivable Motion' of 
Cannon-Bullet. | mn * 
Secondly, How other Planets, or Moons, es 
of which will hardly yield in Magnitude tot 
Earth, are carried with a yet greater Swift 
Thirdly, That neither the Motion of Jupiter 
his Orbit, nor of the reſt of the Planets, can 
performed but by a Force ſo many thould 
times greater than that mighty Strength by wil 
a Globe as large as the whole Earth is dn 
with the ſame Velocity as a Bullet ſhot ont Mt 
Cannon. | 
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and if this laſt Force, whereby the Earth can 
e ſo ſwiftly moved, ſurpaſſes all human Conce- 
tion, what ſhall we ſay of that which moves the 


planet Jupiter in the Heavens? 


5 ECT. LX I. The Evaſions of Atheiſts; and their 
Pretences, 


I Know very well; that in order to elude 
he Proof of an All-ruling God, which is ſo terri- 
dle to Atheiſts, thoſe miſerable Wretches are 
vont to conceive the Motions of theſe vaſt hea- 
renly Globes, as they were ſo many round little 
galls, floating and circulating in a Veſſel of Wa- 
er, which happens when the Water is put into 
Circular Motion; and they are not a little con- 
rmed in ſuch Fancies, by the Figures with 
which Aſtronomers are uſed to repreſent the Stru- 
ure of the World, as may be ſeen in Tab. XXII. 
g. 1, and 2. where we find the Revolutions of 
he Planets repreſented like the forementioned 
Balls in Water, upon one and the ſame Plane; 
nſomuch that there does not ſeem to be wanting 
ny other Direction for their Motions than 
aly conceiving a circular Motion of the Matter 
which they ſwim, and the rather, becauſe if one 
nores the Water in a round Veſſel ſwiftly about 
vith a Stick, we may often obſerve ſome of the 
ittle Particles thereof whirling about their own 
is, and at the ſame time carried about the 
ommon Center ; from whence they infer, That 
he Moons alſo of Saturn and Jupiter may be 
kewiſe carried about their reſpe&ive Planets, 
here at F and H, without any patticular Di- 
tion. | 

And thus theſe deplorable Diſputets afe uſed to 
ontemplate, and to. account for the Wonders 
produced in the Heavens, without conſidering 
Vol. III. Kee then 
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them otherwiſe than as very different Figures g 

Reſemblances; and to make their Opinions pl 
with greater Appearance of Truth, they uſe the 
ſhallow Maxims of ſome Philoſophers, TMA N 
moſt ſimple Hypotheſis or Notions that People 
form of things, are always the trueſt, which wi 
ing eaſily agreed to by the Ignorant, and th 
who endeavour to evade the Labour of a ll 
Inquiry, ſatisfies them the better, and procuny 
them the more Diſciples. | 5 

But in caſe things happen d after ſuch a mum 
yet from the Motion of this Matter that ni 
round, (if there be any ſuch Matter) an o 
ling Power of the great Director may be ch 
enough demonſtrated ; fince Experience teaches q 
ſhall be more fully proved by and by) that alli 
ple Motions are perform'd in Right Lines, « 
that Bodies can by no means deſcribe Cireul 
ones without ſome particular Direction. 


Sz cr. LXVIII. Theſe Evaſions anfwer'd; Vicl; | 
the Orbs in which the Planets move. * 


V 


Bur now when we turn away from this fill 
tious Heaven, which has no other Foundat 
but in the Fancy of thoſe who only make 
of it, that they may more conveniently (ora 
cording to them, more ſimply) form an 
theſis for the Appearances that are moſt obi 
to them ; and if we further apply our 
tions, without any Prejudices, to thoſe thn 
which the true Inquirers have diſcover'd by ti 
Obſervations, about the Motions of the Plant 


Ih it may be concluded, and not obſcurely, 
Will 


every one, that the former Evaſions are groun 

"ry leſs : For, Firſt, All theſe great Globes are i 
| | | from being moved in one and the ſame Plane, 
li they axe truly repreſented in Tab. XXII. Fg 
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Wind 2. tho' it be according to che common 

ger, even of the greateſt Aſtronomers; and 
re find that al of them cut thro? their Planes, 
he one tlie others, like two Hoops placed ob- 


es n. 
ns D 
fe the 


he Sun, for we do not diſpure that Matter here) 
d let the Oval Figute E AF B, be in this ſame 
Hane; then fer us farther ſuppoſe, that the ſe- 
ond Ovat AC B P to be fo placed, thar the Part 
{ C B be above, and the other part A DC un- 
der the Plane of the firſt Efrcle; ſo that theſe two 
lanes, like the two aboveſaid Hoops, have no- 
hing common to each other, but one only Right 
ine AS B. If then we take this laſt AC BPD, 
or the Way of any Planet, we fall perceive 
ow it differs from the Plane of the Ecliprick, 
hat is, from the Sun's or Earth's Way, and 
nakes an Obliquity upon the ſame, fo that 
here remains, between both the Plaries, a Width, 
r Breadth, on the one Side as C F, and on the 
ther of D E. 


ssc. XIX. The Properties thereof. 


Now to form a fuller and truer Notion of 
e Planets Orbits, we muſt lay down ſome Con- 
luſions which are known and agreed to by all 
ltronomers, namely, That, 3 
Firſt, The Way or Orbit of each Planet is in 
particular Plane, and peculiar to itſelf, ſo that 
one Time it is at C above, and another 
Line at D, under the Plane AE F B of the 
aptick, 


ach uely in each other. For inftance, let the Plane 
f the Papet u Which is drawn the third 
F eure in Tab. XXII. be the Plane in which the 
roc un revolves about the Earth (or the Earth about 
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the Line RT, @c. See Whiſton's Pralect. A 


| ſhines upon the Interſections of all the Plaue 


Secondly, That even the Moons of Saturn and 
Jupiter don't move in the ſame Plane in thy 
which the Orbit of their Planet, or likewiſe the 
Ecliptick lies; but that they decline from bath, 
and according to the molt accurate Obſervatia, 
compleat their Courſe in a particular Plane. 
Whiſtors Prælect. Aſtron. p. 201. where he rechen 
up their Appearances. , 33 

| Thirdly, That each of theſe particular Plane 
in which the Planets move, do never inter{ 
the Plane of the Sun's Way in the ſame, bit 
in different Lines: So that, for inſtance, if. May 
does it in the Line A B, Jupiter will do y 


191. 9 

Fourthly, That even the Obliquities or "Angle 
which the Planes of the Planets Orbits make 
the Ecliptick, do not agree in any two ſo as tols 
the ſame, but are different in all of them: 'Th 
who deſire to know the Occafion and Mealure( 
theſe ſeveral Interſections and Obliquities oft 
Planes, (called by the Aſtronomers Linee Nod 
& Inclinationes) ſuch as A B, T R, and CF, EI 
may meet with em, in the Automaton. of Mr, Hh 
gens, p. 447. and elſewhere. | 2 

Fifthly and Laſth, We are to know, That 
theſe interſecting Lines AB, T R, Cc. th 
they all of 'em differ, yet each of em g 
through the Sun 8 3 O that that Lumur f 


the Planets Ways. 
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Ser. LXX. The Atheiſts Evaſſons Anſwer d; 
Secondly, By the Planets continual Approach to 
WI NSN OA 


Now if what has been already ſaid, concern- 
ing the wiſe and wonderful Dire&ion of the Pla- 
nets Motion, be not ſufficient to convince the 
moſt obdurate Atheiſt, a gracious God has been 
further pleaſed to repreſent and manifeſt to the 
Sight of every one, ſomething in the Courſe of 
heſe heavenly Bodies that ſeems to put beyond 


EEE Pot Zeet 


14 Diſpute the Greatneſs of that Power which 
A es and directs them, and to reduce the Matter 
„nn entire Degree of Certainty. In order to 


prove this, we affirm, and no body can deny it, 
hat it is experimentally true, That all Bodies, 
hen put into Motion, do proceed in a Right 
ine, unleſs ſome other Cauſe or Power obliges 
hem to recede from it; and it is known, that a 
tone A moved circularly in a Sling about a 
int S (Tab. XXII. Fig. 4.) in the Circle A H 
JE, with ſuch a Swiftneſs, that it cannot be 
drought down by the Force of its Gravity when it 
sat A, will not continue to move in the ſame Cir- 
letowards H, as ſoon as the ſaid Sling is looſe, 
nd the Stone left to it ſelf, but purſue its Way 
cording to the Right Line A F, which touches 
he Circle at A; and this happens not only in a 
cle, but in all other Curve Lines, as Experi- 
ice teaches us. 

Now let the beſt Philoſopher tell us, how it 
omes to paſs, that ſuch great Bodies as ' theſe 
lanets are, moving about the Sun with a Swift- 
es ſo much greater than that of a Cannon-Bu!- 
et, and with ſo prodigious a Force as has been 
hewn above, do not likewiſe obey this Law and 
un always in a ſtrait Line, but deſcribe inceſſantly 
Eee z a Curve 


S ich 
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a Curve Line, and always return to the Point 
from whence they began; and how theſe moye(il 
Bodies are compelled every Minute to | 
from their Right Line, and deſcribe by their Cour 
the Orbit which they do. f 
For that the Planet A (Tab. XXII. Hg. 5.) bv 
ing moved about the Sun in the Curve Line A E 
when it is at A endeavours to go to F, according 
to the Tangent AP, and when at G tends g 
along another Tangent GQ, as 1s diſputed} 
no body. Tell us then the Reaſon why {ad 
a great and ſwift Globe, certainly tending from 
A to F and from G to], is continually pn 
truded or attracted to the Sun, or at leaſt 1 
brought nearer to it; ſo that A F and G I, ban 
the Lengths which the ſaid Planet is to run ate; 
Place, in the following Minute, in the Tang 
Lines AP and GQ, it is forced to fc 
them, and, in the very ſame Inſtant, to appr 
ſo much ncarer to the Sun, as the Lines F Gu 
IH are in Length; without which it we 
not be poſſible that this Planet could continue 
its Curve Way AED C about the Sun? 
This is not to be anſwer'd by the Hypothel 
which ſome Philoſophers have hitherto mal 
taind, That the Sun has a Vortex of à ſubt 
Matter about it, which running round, du 


* the Bodies of theſe Planets along its & 
FL foraſmuch as the Gravity thereof remains "© 
40 04 ſame ; therefore they are bound to ſhew wf 
0 % that Matter it ſelf deſcribes a Curve Line, 4 fe 
[4 (TL does not, like other things, move dire&ly 80 
th | ding to Tangents; ſo that here likewiſe we B * 
1 ö Jl have recourſe to a Power that governs the M 0 
e tion of this Matter; but the famous Matbenf t 
0 tician Sir {aac Newton, and others, have ſhev oy 
10 If that we feel in vain the Properties of this Cin 
lf L lar Motion in the Matter of the Vortices 750 
14008 | 


f 
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SECT: LXXI. Thirdly, By the Conrſe of the Planets 


in an Elipfss. 


Bur to cut off all Cavilling about this Dif- 
rence, it may be ſufficientiy proved from the 
property of the Curve Lines, according to which 
acch of theſe Planets are moved, that there muſt 
en inceſſantly directing Power that regulates 
ieir Courſes, and that they cannot alone be car- 
ed forwards by any circularly moving Matter. 
For the continual Experience of all Aſtrono- 
ners that have ſucceeded the Great Kepler, and 
d frequently repeated Obſervations, have put it 
ficiently out of all doubt, that the Planets are 
ot moved in exact Circular Figures; in which 
ie it might be ſuppoſed, with ſome appearance 
Truth, that there is ſuch a whirling Matter, 
t they are Curve Lines of quite another Proper- 
than Circles, and appear by manifold Obſer- 
tions to be Ellipſes, or oval Figures, as you 
ein Tab, XXII. Fig. 5. A E DZ. 
la theſe Elipſes, as is well known to the Ma- 
ematicians, there are two Points K and 8, each 
which they call a Focus, or Point of Burning, from 

hence the ſame may be deſcribed by a String 
Es, faſten'd at K and 8, and by a Nail at E, 
ich being directed by the String, deſcribes the 
ccumference ED Z A, as is known to Carpen- 
, Joiners, and other Mechanicks. 
ln one of theſe Fbci is plac'd the Sun S, about 
hich the Planet is continually moving; A is the 
moteſt, and D the neareſt Point of the Otbitto 
Fun; for which Reaſon likewiſe, A the far- 
Welt, and D the neareſt Point to the Sun, are term- 
7 Aſtronomers, the Apherlium and Perbelium. 


Eee 4 St cr: 
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Secr. LXXII. Fourthly, Becauſe thei rend 
Points extend to different Parts of the Heavens, 


at Þ 


Ap that no body may imagine neither, that 
any ignorant Laws of Nature have any Place 
here in a Stream of Vortices, or whirling Matter ; 
the adorable Creator, who alone will be ac- 
knowledged and glorified herein, has ſhewn, 
with irrefragable Proofs, his abſolute Empire 
over theſe great Bodies, and likewiſe his won- 
derful Power in thoſe vaſt and remote Spaces; for 


- which Purpoſe he has not thought fit that the Elk- 


ptical Orbits of the Planets, as AE D E, and LR, 
M T, (which very much differ in Magnitude 
and Diſtance from the Sun ) ſhould have their 
Aphelia A and L extended from the Sun 8 to 
one and the ſame Place of the Heavens, as B; 
which would have appeared more convenient to 
our Conceptions, and might haye been uſed as 2 
Principle to diſcover, after this manner, a gene- 
ral Law of Nature, whereby we could have ac- 
counted for theſe Motions and Diſpoſitions in the 
Heavens. 3 bY 

But to the End that every one who contem- 
plates theſe great Works might be certain, on the 
contrary, that it is only the irreſiſtable Will of 2 
ſupream Director of all things that has place in 
this Matter, he has ſo order'd the Orbits of the 
Planets A and Y, namely, AE DZ and YVNV, 
for fo many Ages, that the one ſeems to be ei- 
tirely independant of the other ; placing not 
only each of them in a different Plane oblique- 
ly upon the other, as we have ſhewn above, 
but likewiſe cauſing all the Lines proceeding 
from the Sun 8, thro? the Aphelia or remoteſt 
Paints A and Y, to tend to different Parts 
the Heavens, as B and C, altho the ſaid Sun. 


85 
wich 


— w—__ Abc ama kh — 


eee 


S or, 29 ow . m6 _. 4 © w 8 2 


with reſpect to which only he has made them, 
does ſufficiently appear in the one Focus of all 
theſe Eliꝑſes : The Truth of this may be ſeen in 


all the Books of the Aſtronomers, and particular- 
ly the Places of the Aphelia of each in the Auto- 
naton. of Mr. Huygens, p. 414. | 


Sxcr. LXXIII. Corviftions from thence. 


Now after having well conceived all this, 
thoſe who think it concerns them to learn God 
from his wonderful Works will be pleaſed to uſe 
their Endeavours, firſt, by what has been ſaid, to 
make a true Notion of the Planetary Heavens fa- 
miliar to them, and comparing one thing with an- 
other, to conſider whether a Man argues without 
Foundation, who maintains, that the Power and 
Wiſdom of the Great Creator ſhines out more 
brightly here than the Skill and Contrivance of 
the Workman in the moſt curious Clock, or any 
other Machine whatſoever. 

For, Firſt, conſidering the almoſt unconceivable 
Magnitude of theſe wandering Globes, and- their 
Diſtances from the Sun, which may only and ea- 
fily be determined by the Diameters of the Earth. 
And, Secondly, ſeeing that Saturn, tho' it be di- 
ſtant from the Sun at leaſt 100, ooo of the ſaid 
Diameters, according to the lateſt Obſervations, 
between every two following Points of its Orbit, 
is always attracted towards the Sun, notwith- 
ſtanding there is not the leaſt Band or Connexion 
between the one Body and the other. Thirdly, 
Finding that thefe Approaches to the Sun have 
place in all the Planets, thoꝰ there is likewiſe no 
Union between any of them. Fourthly, Knowing 
that each of *em performs its Courſe in a parti- 
cular Plane. Fifthly, That they deſcribe no 


Circles which we ſpe generated in natural Mor 
: tions, 
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tions, after different Manners, but to ſhew that 3 
particular Direction obtains here, they move in 
Elipſes, or oval Figures, every whery preſeryy 
their Geometrical Properties. Six#hly, t 
oval Figures are each of em extended length- 
wiſe to a different Place in the ſtarry Heavens, 
Seventhly, That their Motions have continy- 
ed for many Ages in this Order, without any 
Confuſion among each other. And, Finally, ſince 
no body, who underſtands it right, can, without 
Amazement, obſerve, That theſe Globes of ſuch 
an amazing Magnitude (that Jupiter is at leaſt 
8000 times bigger than the Earth, and the reſt, 
excepting Mercury and Mars, which are ſomewhat 
ſmaller) are either as big, or bigger, than the 
Earth itſelf, and yet all of em move about the 
Sun with ſo prodigious a Swiftneſs, as far exceeds 
that of a Cannon-Bullet. | 


Secr. LXXIV. The Motion of the Planets abont the 


Now- if ve reflect upon the Experiments 
which, beſides the foregoing, have been made by 
the modern Aſtronomers, and would be too tedi 
ous to be related here, new Wonders would occur 
to us at every Turn, and always adminiſter freſh 
Occaſion of acknowledging a tremendous Power, 
and a Direction continually exerting itſelt. 

To ſay nothing therefore of the Comets, and 
their Courſes from and to ſo many different Places 
of this immenſurable Space, ſince neither theit 
Cauſes, nor the Ends for which they have been 
made, do yet fully appear to us: Let us once 
again bring before our Imagination thoſe great 
Celeſtial Globes, the Planets, and. conſider, that 
in that incomprehenſible Motion with which 
they circulate about the Sun in their a” ae 

ikew 
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likewiſe revolve or turn upon their own Axes 
from Welt to Eaſt, at leaſt it has been viſibly ob- 
ſerved already in Jupiter, Mars and Neu, and 
eren in the Sun itſelf. 

Thus we find (to ſay nothing of the Earth, 
ſince all Aſtronomers do not agree therein) that 
that dreadful Globe of Fire, the Sun, turns round 
upon its own Axis in 25 Days; Venm in 23; 
Mars in 24; ; and the great Globe of Jupiter in 
10 Hours, See Gregory's Aſtronom. p. 36. As for 
the reſt, we have not yet been able to diſcover 
any thing certain about them. : 

And in order to convince every one of the 
Dreadfulneſs of the Powers which exert thers- 
elves in this Matter, we need only inveſtigate 
the Swiftneſs wherewith theſe great Globes are 
carried about their reſpective Axes after the fol- 
lowing ſimple Manner. 

For ſuppoſing the Earth's Diameter to be 
6538, 594 French Toiſes or Fathoms long, the Cir- 
cumference thereof will contain 23,541,600 of the 
ſame, fince the Diameter of a Circle Is to its 
Circumference, As 7 To 22, or yet nearer, As 
113 To 355. | 

Now each Point that is upon the middle Super- 
ficies of the Earth would run ſo many Fathoms in 
24 Hours, and conſequently 2374 in one Second 
of an Hour. 

But a Cannon-Bullet (as has ſhewn 
above) runs 100 of the like Fathoms in a Second. 

Conſequently every Point upon the Equator of 
the Earth revolves with much more than twice 
the Swifeneſs of a Cannon-Bullet. + 

If then, according to this Proportion, the Ve- 
locity in the Revolutions of the other Planets be 
meaſured, and if it be ſuppoſed (to ſpeak within 
compaſs) that the Diameter, and for the ſame 
Reaſon the Circumference of the Sun, is but 
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100 times bigger than that of the Earth; we'll 
find, that ſince it employs 25 Days in one 
lution about its own Axis, it turns four tin 
ſwift as the Earth, and each Point in its E 
conſequently is moved 8 or g times as fal 
Cannon- Bullet. | -* = 

So likewiſe Jupiter, which is 20 times as big 
the Earth, and revolves in the ſpace of ten Hows 
would carry every Point in its Equator 20 n 
as faſt about its Axis as thoſe of the Elli 
ſuppoſing that this Planer ſhould likewiſe reli 
24 Hours for that Purpoſe ; but as it perform 
ſame in 10 Hours, its Velocity will be yet til 
greater, or Jupiter will revolve 48 times ſwilter 
than the Earth, and each of the aforeſaid PH 


move above 100 times faſter than a Cannon-Bull 


7 = 
122 
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S ect. LXXV. The Velogity of Saturn, aud of W 
Ring. 5. 


Lr us moreover caſt our Eyes upon 
XXIII. Eg. 2. or the Repreſentation of Sali 
A, and its Ring GI, and conſider, that 
Globe H is about 2000 times bigger thai Me 
Earth, and that the Ring GI is full 4 times 
broad as the Globe of the Earth is thick," 
that the Space likewiſe between the ſaid Ring Wd 
the Body of that Planet is not leſs in its Bre 
Again, «hat this Ring is thin and flat, and 
way adheres to Saturn, but is quite looſe round 
about, as has been hinted above; yet that 
Ring never forſakes nor ſtays behind Saturn 
Motion, but always accompanies it with 
Velocity, and has done ſo for many thou 
Years, notwithſtanding that that Globe mow 
about 20 times as faſt as a Cannon-Bullet, aa 
be eaſily computed after the abovemention 


Manner. | 159 
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able Smallneſs of the Particles of which the 
UN1vERSE confif ies. 
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F now, after having Contemplated the viſible 
World, in ſome. of its Parts, we turn our 
Thoughts farther, to thoſe ſo wonderfully ſmall 
d numerous Particles of which the former con- 
its ; and then conſider the Laws which they con- 
ally obey, tho' ignorant of the whole,” and 
en of Fur ok and which Laws the Great 
or has been pleaſed to render ſubſervient to 
e Execution of his marvellous Purpoſes, that 
1 muſt be quite blind and inexcuſable, that 
mot diſcover therein, the Power, Wiſdom 
1 of an adorable Ruler of the Uni- 
erſe, | 
The Reader muſt not expect to meet here with 
n exact Deſcription of the Figures thereof, for- 
much as without ever being thoroughly fathom'd 
r comprehended, they will always furniſh new 
tter of Inquiry to learned Men, as long as this 
niyerſe ſhall be preſerved in its preſent State and 
ondition. We ſhall therefore only conſider ſome 
Matters and Bodies with reſpe& to their Smallneſs, 
or perhaps ſo thoroughly as the accurate 1 


1 
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of the Thing may require, but only ſo far 
ade way Wed us Ons, | 1 


Sz r. II. Al Bodies conſiſt of ſmall Parts, 


Now that al} viſible Bodies do conſiſt of a 
unconceivable Number of ſuch little Parts, i; 
already admitted by all Philoſophers, and demor- 
ſtrated too by ſo many Experiments and Proofs, 
that no Body who has taken the leaſt trouble of 
examining the Nature of Creatures, can entertain 
any kind of doubt thereof. Concerning which, WM g. 
Rohault's Phyfics, Boyle's Subtil. Effluvia, Kells bn 
troduction, and other Books may be. conſulted, 


Set, TH. Our Conceptione muſt be Ra 


Bu v as our Imagination is uncapable to b 
ſent to us the amazing Magnitudes of. the Hee 
venly Bodies, ſo likewiſe we find it as little able 
to give us juſt Ideas of the. Smellaeſs. of ug 


whereof all viſible Things are I 

which:Reafon as the former, ſo likewiſe the lat 
ter is thought Incredible, eſpecially by 
ſome of thoſe, who, when they concei ve Th 
according to Truth are afraid they fſlrall dil 


T5 
wy 
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in them.a great and terrible Gd. 
Stet. IV. 4 Cubical Inch contains: @ Malie of 


Ar kind of viſible Bodies may be diyided 
_ Fluid and Skid; we will begin with. the 
And before-hand advance what Mr. Bale i 
the. beginning of the ſecond Chapter de Ml 

. affirms to appear by Experience; namely, 
that the Length of an Half Inch, can be _ 
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no 100 Parts, which ſhall all of em be big 
- WH coough to diſtinguiſh themſelves for Uſe ; but we, 

to prevent all Cavilling, will only maintain the 

{ame of an entire Rynland-lnch ; whenee- it 

follows, that a Cubical Inch, or a ſquare Stone, 

which is an Inch long on all Sides, contains a 
Million of ſuch little Cubes, each of which in 
all their Dimenſions, or in their Length, Breadth 
and Thickneſs, are no more than the 2 of an 
Inch long, which is known to every one that is 
4 little verſed in the Principles of Geometry. 

So that we may fafely lay it down for a Truth, 
ſnce if the Length of ſuch a ſmall Cube is viſible, 
the whole little Cube will be much more viſible, 
That a Cubical Inch contains a Nen of viſible 


Parts. 


B my OY Go 


FECT. v. 4 Cubical Inch Water contains the like 
Number of Parts. © 40 


Now if the Point of a Needle can be ground 
ſo ſharp, that the Breadth of it may be equal 
to the Breadth of ſuch a ſmall viſible Particle; 
— that this Point were e 
being draven out again, ſhould appear wet, or 
that — Water cleave to it, all which may be 
Howed without any Difficulry : If then it ſhould 
be farther ſuppoſed, that there was but one only 
Particle of Water that ſtuck to it, and (for the 
more convenient utation) that it was as 
thick as the little Superficies of the Point of the 
aid Needle; and moreover, of a Cubical Figure, 
it is plain from the Premiſes, that it is no bigger 
than 555757 Part of a Cubical Inch of Water, and 
conſequently that ſuch an Inch contains à Million 
of Water-Particles, which if they were ſepars- 
ted, would each of em be ſo big as to be viſi- 
la From whence it follows, that ſuch. a vaſt 
quan- | 
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846 The Religious Philoſopher. 
quantity of Cubical Inches of Water as are in the 
Univerſe, in Air, Earth and Water, and are moved, 
muſt certainly contain ſo many Millions of Parts, 
and be as certainly moved. 01 . 


| F > 30 „ 3508 "Wie 
Sect. VI. A Cubical Inch of Water Ravrified i 
an Eolipile; will yield above 13300 Millions: of 
Parts. ©: 1:81; 


' | 1) 1511 Wit 

Hu x to proceed a little farther ; Mr. Baylej-in 
the Third Book of the above-mentioned Treatiſe, 
ſays, that (See Tab. XXIII. Fg. 3.) an Ounes of 
Water E F G, being put into a Copper Globe 4; 
in which there was a little Hole at B; the ſaid 
Globe commonly called by the Learned an Ba 
pile, was put upon the Fire; whereupon the Va. 
pours of the Water begun to be protruded thro 
the ſaid little Hole B, which produced a Pyramid 
of Vapours D BC, for the Space of 18 or 20 
Minutes; the Length of which B R, was twenty 
Inches, and the greateſt Breadth at C D, was of 
one Inch: Yet ſo, that at the Diſtance M. 
(being five or fix Inches farther than B R) they 
could perceive vapoury Clouds ſtill hanging toge- 
ther, which extended themſelves to the Breadth 
four or five Inches at K L. „ ::201% 
If now for the more eaſy Reckoning; we con- 
fider the long Pyramid B D C, joyned to the ſhort 
one D CK L, as one only Pyramid; the Length 
of which from B to R, is of 21 Inches, and the 
Diameter from C to D of 1; Inch, the Super 
fices of the Circle CN D G will be 23 Super 
cial Inches, which Multiplied by 7, (being the 
z of BRor 21) will amount to the Maguitude 
of 22, or 124 Cubical Inches for the whole V+ 
Pour-Pyramid. | 7 7 
If this had been computed nicely — 5 
CD, 


Mr. Boyle's Meaſure, the long Vapour- 
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BCD, together with the ſhort ————— 


CD LK, would amount to above 32 Cubical 
Inches, tho we ſhould reckon B R to be but 18, 
CD, RMs, and K L 4 Inches; but for the 
greater Conviction, and to prevent all Cavilling, 
we have reckoned it all to be but 13 Inches. 

Let us now ſuppoſe, that one of the Particles 
of the Vapours ruſhing out of the aforeſaid Eoli- 
pile, runs the Length from B to R in the Second 
of a Minute; ſo that in every Second there is 
2 new Vapour-Pyramid formed: There would 
then in 18 Minutes, or in 180 Seconds, ſo many 
different Pyramids have come out. | 

Now each Vapour-Pyramid makes 127 Cubi- 
cal Inches, and conſequently all ſach Pyramids as 
are formed from one Ounce of Water, will pro- 
duce 125 times 1080, or 13, 365 of the like In- 
ches. If now in. each viſible Particle of all theſe 
Prramids there is but one Particle of Water 
(ince there are a Million of em in one Inch) 
there will be in the whole 13,365,000,000, and 
conſequently one Ounce of Water may be really 
divided into 13,365 Millions of Parts at leaſt. 

But ſince it is deſired to know farther, into how 
many Parts an Inch of Water may be likewiſe di- 
vided after the ſaid manner; ler us ſuppoſe, that 
2 Cubic Foot of Water weighs 64 Pounds, and 
that-there are 10 Inches to a Foot; accordingly 
afolid Foot will contain 1000 of ſuch Inches, and 
at the rate of 16- Ounces to a Pound, there will 
be 1024 Ounces in 64 Pounds. From whence it 
b eaſie to prove, that a Weight of one Ounce 
nakes 332 or 53 of (or rather almoſt ) an Inch; 
ſo that we may ſafely enough affirm, that a Cu- 
bical Inch of Water is according to this way divi- 
ldle into 13, 00 Millions of Parts. e 


Vol. III. | Fff SECT. 
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Szcr. VII. There may hang above 13,000 panel 
of Water to the ſharp Point of a Needle. 


Now it appears from Section the 5th, that the 
Water which may ſtick to the extream Point of a 
Needle, which is ſo ſharp, as to be juſt viſible, 
and the Breadth of which is rs part of an Inch, 
may ſafely be allowed to amount to the thouſand 
thouſandth part of an Inch. 

Therefore it is ſufficiently certain, that this 
little Water that ſticks to ſuch a fine Point does 
conſiſt of not leſs than 13,000 Particles, if it be 
only a little Cube of Water that has the ſame 
Breadth. | 


Sect. VIII. That a Drop of Water is diviſible int 
above 26,000,000 Parts. the 


rg Pr g 2 tw 


Bu r now let us compute with Amazement, 46 
how many Parts are to be found in one Drop of Wa- 1 
ter, upon the Suppoſition which has been juſt now | 
proved, that as oft as one dips the Point of 2 
Needle or fine Pin, and ſomething adheres there- 


to, ſo often there are 13,000 Particles of Water a 
requiſite to compoſe the ſaid Drop. We 1 
Now to form a rough Conception of this Mu- e 
ter from another Method; let a Drop of Water wx 
be ſuppoſed to be of the Weight of a Grain, « - 
which 480 go to an Ounce Troy-Weight, and 15 
compute according to the Rule of Three, that ! Seas 
480 Grains gives 57 Parts of an Inch, what 
gives one Grain; and we ſhall find it to be fi _ 
Part of an Inch. "bg 
Now to loſe nothing, and to allow enongb , _ 
let us make the Calculation with a ſmaller part — 
an Inch, namely, with the 5; thereof; an uf Rain 


PO of tt 


1 
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poſe that a Drop, tho? it be greater, does not 
contain more Water- Particles. 2 
Now a Cubical Inch of Water contains 13,000 
Millions, or a Million of times 13,000 Particles, 
conſequently 52; of an Inch, or one Drop, con- 
tains 2000 times 13,000 Water-Particles, of in 
one Sum 26,000,000, that is, fix and twenty 
Millions thereof; of which if we again caſt away 
fix Millions, becauſe we don't defire to have too 
much granted to us, it ſeems plain beyond Con- 
tradiction, that in ove Drop of Water no bigger 


' than 55 of an Inch, there are at leaſt not fewer 


than twenty Millions of Water-Particles. 


Szcr. IX. Carviftions from the foregoing. 


Berors we proceed any farther, let an A- 
theiſt ſtop a little here, and conſider with us, 
how great and how penetrating that Providence 
and Dire&ion muſt be, which before a Divp of 
Rain- Water of the Quantity and Weight only of one 
Grain ſhall fall down upon the Earth, has thoughr 
ft to compound it of ſo many Millions of Parts. 

And if heſhauld refuſe, as he has hithertodone, 
to own a Providence herein, let him tell us, 
whether he can perſwade himfelf, that ſuch an 
innumerable Multitude of Millions of Wa- 
ter-Particles could by meer Chance, or without 
any Wiſdom and Direction for ſo many thouſands 
of Years continually and inceſſantly proceed from 
Seas, Rivers, and other moiſt Places, riſe up into 
the Air, divide themſelves into .Clonds, as it 
were into ſo many Armies; where floating in 
that thin Matter, they are carried by the Winds 
towards ſo many different Parts, in order to com- 
poſe whole Streams and Rivers; to deſcend in 
Rains upon the dry Ground; to cauſe the Fruits 
of the Earth to grow ; to furniſh Drink to All 

| ” Won A | kinds 
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kinds of Animals; in a Word, to perform all thoſe 
Functions and Services which we have before 4 
cribed to Water, and to preſerve the Whole 
Globe of the Earth with almoſt all that is upon 
it, or proceeds out of it, alive and in good Con- 
dition. Certainly if this Atheiſt be any ways rea- 
ſonable, he muſt ſtand amazed: Firft, At that 
Power which has made ſo many Thouſand Mil- 
lions of Water-Particles, as are to be found in 
Brooks, Rivers and Seas, and preſerved them in 
their Motion, Figure, and Quantity. Secondh, He 
can never ſufficiently praiſe that moſt adorable 
Wiſdom that has ſeparated, and as we may ſay, .., 
rent all theſe Particles, and render d each of em, |,, 
how little ſoever they be, looſe and free from the Di 
reſt ; without which Diviſion they could not hae 25 
aſcended by reaſon of their Weight, nor hardy 1 


been of any Uſe. And Laſtly, That he is bond ag 
to return Thanks to this ſo gracious Benefador,l 0 
who has made ſuch an unſpeakable Number of or 
Beings ſubſervient to his, and all other Mens Ad ofs 
vantages, after ſo multifarious a manner. of 1 
5 | . of 
sor. X. XI, and XII. This Hypothefis fund de 
upon the Obſervations of Mr. Leuwenhoek, name)M conſ 
That a Drop of Water contains many more than «1 equa, 
Million Millions of Parts; the ſame applicable u al +; 
kinds of Liquids. _ N 
I Haves been willing to prove here by degrees * 
that the Particles of Water are exceeding ſmil 00, 
to the end, that I might not at firſt deter Inch. 
Imagination from Contemplating the ſame, b je 
reaſon of ſuch a Smallneſs, of which it can ſcaq Fin 
poſſibly frame any Idea to itſelf; and thereto ot I 
the Reader will be pleaſed to judge from wii neh 
follows, whether he muſt not agree, that alth Pare © 


the now computed Smallneſs does ſeem a | 


found in the Particles of Water. 
Now to ſhew this, we- will lay down for a 

Foundation, the Experiments of Mr. Leuwenhoek, 

as they are deſcribed by him in his Letter of the 


12th of Nov. 1680, p. 29; where he relates, that 


he diſtinguiſhed in Pepper-Water, in the Sperm 
of Animals, Cc. three forts of Animalcula of 


different Sizes, of which if we take the Dia- 


meter of the ſmalleſt for the Meaſure of the 
others, and call it an Unit, that of the Second or 
next biggeſt Animalculum or Inſe& will be 10, 
and that of the Third or biggeſt 100 times as 
long as the Diameter of the Second; ſo that the 
Diameter of this laſt, is x x 10x 100, or 1000 times 
as long as that of the Firſt. | 

If now for the more convenient Calculation, this 
laſt Animalculum and a Grain of Sand be ſuppoſed 
to be of the ſame Figure, for Inſtance, that each 
of 'em be either Globular or Cubical, the Grain 
of Sand will be ſo much bigger than the Body 
of this Auimalculum as the Cube 1,000.000,000, 
of the Diameter 1000 of the laſt is bigger than 
the Cube x of the Diameter 1 of the firſt, and 
conſequently we ſee that ſuch a Grain of Sand is 
equal to 1000 Millions of - theſe Animalcula, each of 
which are viſible thro a Microſcope. - 

Now Mr. Leuwenhoek (in his Diſcoveries: the 
26thof April 1679, p. 14.) ſuppoſes that 100 Grains 
of Sand are equal to an Inch in Length ; ſo that 
3 of ſuch Grains compoſe a Cubical 
nch. . 

If then we argue after this manner: 

Since r, ooo. ooo, ooo Animalcula go to one Grain 
of Sand, and 1. ooo, ooo Grains of Sand to an 
Inch, which we here reckon at &;, and not 2 
part of a Foot) there will be contained in ſuch a 

| f 3 Cubical 
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eſcape our Imagination, yet that it is far different 
from that which we muſt neceſſarily allow to be 


OM? * 
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Cubical Inch, 1.000. O00, ooo. o00, o of, 
Animalcula. ' 24" 

But according to St. VIII. it appears; / 
one Drop of Water is > of an Inch; ſo then ag 
cording to that Calculation, 2. ooo, oo. οο 
Animalcula are but equal ns 
Water. 

But to prevent any — 
Calculation, we will abate the h Heng 2 6 
ding to which there will be then a 1 times 4 
thouſand Millions of theſe Animalcula capable of- bs 


ing contained in one Drop of Water. _ 
This laſt being now proved about Water,/ we 


may eaſily ſee that it is applicable to many other 
fluid Matters, eſpecially to ſach as are wet, and 
which by ſticking to ſolid Bodies do moiſten the 
ſame; for which reaſon we need not ot 

ching of Oil, Spirits and the like; — 
add 2 few words about other Fluids — art not 


moiſt. 3 7p 


Srer. XIII. XIV, and XV. The Smallneſe of th 
- Particles of Air, Fire and i Light. " 42% 


Tur abovemention'd Mr. d 2 his 
7th Continuation, p. 424, ſays, that having mY: 
ed the Air and Blood out of the little piech 

the Lungs of a Sheep, he found that many ofthe 
Air-bubbles were ſo ſmall, that they — 1 
viſible even with a Microſcope, inſomach 
they muſt be ſmaller therefore than thoſe 4 
ela which we have lately ſpoken of from him, and 
which could be ſeen : And conſequently a Grain 
of Sand is more than equal to 1,000 Million 

the ſame, or a Cubical Inch will contain above 
1,000.000,000.000,000 Particles of Air. 

Now tho' ſome think they have reaſon. to be 


lieve, that the Particles of Air are bigger 45 
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thoſe of Water, becauſe the latter can paſs thro' 
Orifices or Holes, which ſeem impervious to Air; 
yet we ſee that the Particles of this latter are ex- 
ceeding ſmall, ſince it might be demonſtrated here, 
That by reaſon of their Inviſibility they far 
ſurpaſs in Smallneſs the aforemention d Auimal- 
cula. 


Certaioly that they do likewiſe penetrate thro” 
very narrow Paſlages, is not only plain from Plants, 
into all which they infinuate themſelves, tho" we 
cannot diſcover any Pores or Cavities in ſome 
of em; but it is likewiſe well known to thoſe that 
handle Air-Pumps, who find how much Pains it 
colts them before they can exhauſt the Air; at 
leaſt if it may be proved, as perhaps it can, that 
the Particles of Water are ſmaller than thoſe of 
Air; this is ſtill ſuſſicĩient to convince us particu- 
larly, that we are far from having as yet inve- 
— the real Smallneſs of the Particles of 

ater. 

Now how much more minute Parts, Fire con- 
fiſts of, than all theſe above-mention'd Fluids, 
may appear from hence, that Air, Water, Oyl, 
and the like, are fonnd to conſiſt of ſuch groſs 
Parts, that they cannot paſs thro' the Pores of 
Glaſs and other hard Bodies as Iron, Steel, Cc. 
and can therefore be excluded or kept out from 
Veſſels made of thoſe Materials; whereas 
there are no P „ tho' ever fo ſmall, in any 
Bodies thro*' which the Particles of Fire cannot 
penetrate ; which appears by their rendring all 
Bodies either glowing, that is to ſay, full of Fire- 
Particles, or putting them into Fuſion, or cauſing 
them to evaporate; of all which nothing could 
come to paſs, if the Fire were not able to inſi- 
nuate itſelf into the innermoſt Parts of thoſe 


ies. | 
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Tab. XXIV. Fg. 1. 


be ſeen at the ſame Diſtance all round, that it 


2 — r * 1 * a" %" 
* 


1 F | 
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We ſhould now paſs on from the Fire in thelk 
Place, to its Effuvia or Matter of Light, and gi 
the Reader here a rough Sketch of the Finenels 
of the Parts thereof, ſince we are far from 
able to trace the Multitude and Smallneſs of them, 
and particularly have givena certain Demonſtration 
how many Particles of Light may be ſafely affirmed 
to fly out of a An Candle in the Second a a 
Minute. 

They that have not a mind to read the follow- 
ing Demonſtration, may Fel on to Sell. XVI, 
and XVII. 

WE 


A Calculation of the Number and Gala of the ts 


ticles of Licnr. 


I. Ir is ſuppoſed, That the Flame of a canli 
of Six to the Pound, may be ſeen at the Diſtahee 
of 2000 Paces, or 10, ooo Foot, each Pace being 
computed at 5 Foot; that is, from O ty; E. 


II. It is plain then, Since the ſaid Flame may 


fills the whole Globe or Circle RO ES. 

III. Now to find the Bigneſs of this GlobeRF, 
we muſt firſt obſerve, that the whole Diameter i is 
equal to twice O E, that is, 20,000 Foot. 

And foraſmuch as 100 Is to 314 As the Dis 
meter R E To the — R QE we 
ſhall find, by the Rule of Three, that this Circum- 
ference includes 62,800 Feet. 

IV. Now if we multiply the whole Diameter 
by the Circumference, and that Produ& by the 
ſixth Part of the Diameter, it will product the 
ſolid Contents of the Globe R QES, being 
41.866,000.000,000 Cubical Feet, as is _ 


to all Geometricians. 
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V. If now we divide a Foot into ten Parts, 
and call each of em an Inch, 1 Cubical Foot will 
contain 1000 Cubical Inches; as the aforemen- 
tion'd Globe will contain 41, 866. ooo, ooo. ooo, oo 
Cubical Inches, which for Shortneſs, and that we 
be not every time obliged to write the ſaid Sum 
at length, we will expreſs by placing the' Num- 
ber of the Cyphers omitted over the firſt Cypher : 
So that according thereto, ſuch a Globe contains 
41,8660 ** of ſuch Inches. 5 9 

VI. Again, Since a Candle of 6 to the Pound, 
will burn Five Hours, it may be eaſily computed, 
how much thereof will be ſpent in a Second; for 
allowing 3600 Seconds to one Hour, and to eve- 
ry Ounce (16 of which make a Pound) 480 
Grains, Apothecaries Weight, we ſhall find by 
the ſaid Rule of Three, there is burnt in one Se- 
cond 225, that is, full 24 Part of a Grain of Tal- 
low. ' | 

VII. Now to know how many of theſe Grains 
of Tallow, or Wax, go to one Foot: 

Let us ſuppoſe, Firſt, That a Cubical Foot of 
Water weighs 64 Pounds, to which the Weight 
of moſt Waters will amount. 

And, Secondly, That 5 Feet of Water are as 
heavy as 55 Cubical Feet of Wax. Vid. De Stair, 
Senguerdins, &c. © 

Suppoſing then Wax and Tallow to be of equal 
Weight, fince the Experiment of burning-5 Hours 
has been made with a Tallow-Candle, 5 Feet of 
Water will amount to 320 Pounds Weight, and ſo 
will 52 or? Feet of Wax or Tallow. 

So then a Cubical Foot of Wax weighs 60 Pounds, 
that is, 460,800 Grains, and conſequently 1 Grain 
the == Part of a Cubical Foot of 1000 Inches, 
which being reduced to ſingle Inches, amounts 


i 5757 or 355 of @ Cubical Inch. 


VIII, Now 
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in one Second 26; of the ſaid Diameters ; it will 


r r 
* 


VIII. Now it we conſider here likewiſe the 
aforemention'd Velocity of Light, and fi 
2 E the Diſtanc * be CE K RS. to the 
of the —_— Glo to be 10,9 
Feet; and whereas it has been already wo 
that the Light of Jupiter's Moons paſſes thro 
the whole Space which is between the San 
and Earth, or 12,000 Diameters of the Earth, in 
the x Part of an Hour, ar 450 Seconds, that is, 


follow then, that every one, of theſe Diameters 
being computed at 39.231,564 Paris Feet (See 
Whiſton. Prælect. E 13.) according to the 
moſt accurate Admeaſurement of the Frend, 
the ſaid Light will run 1,046.175,040 of the 
ſaid Feet; ſince ſo many of em go to the {aid 
26: Diameters of the Earth, 

But in caſe any one ſhould affirm, that this 
Calculation is too large, foraſmuch as it ſuppoſes 
that the Light of a Candle runs as ſwift as that 
of the Sun, he muſt be pleaſed to obſerve, Ny, 
That it has not been yet demonſtrated, that one 
kind of Light moves faſter than another. For it 
a Man were placed in a great Dark Room, and a 
Hole were made in the ſame, for the Day-Light 
to paſs thro', or before which Hole a Candle 
were held, I don't think that the Light of the 
Sun would reach him ſooner than that of a Can- 
dle, at the ſame Diſtance. But it is bare pol- 
fible to make ſuch an Experiment, becaule the 
Difference between ſuch great Velocities of both 
theſe Lights is not to be obſerved. Secondly, Be- 
cauſe Light does probably not vary its Swaktne!s 
at all ; ſince the ſurprizing Emanation of Light 
of which mention has been made before, Is 
now here repeated, is not obſerv'd with reſpect 
ro thoſe Rays that proceed immediately from the 
Sun, but only as they be reflected from * wt 


r . nes 


Moons. So that it retains {till this Velocity aftcr 
having run above five times the Length of that 
Space 2 the Sun 175 33 1 51 ogy we 
ſhewn above, in Contemplation 0 upiter 
is at ſuch a Diſtance from the Sun. Thirdly, Be- 
ſides, ſeveral other ways by which we might 
prove the unconceivable Velocity of the Particles 
that proceed from à burning Candle, the ſame 
does appear by the Effects it has in melting 
Glaſs, Enamels, Metals, and other very hard 
Bodies; which Force, ſince it can't be aſcribed 
to the Magnitude of the Particles, they being ex- 
ceeding ſmall, muſt needs reſult from their Velo- 
city ; 1t being a known Rule in Mechanicks, that 
all the Force of Bodies is in Proportion to their 
Maſs multiply'd by their Velocity. | 
But that we may here likewiſe concede enough, 
let us ſuppoſe, That inſtead of ſo many more 
than 100,000 times, in which the Light would 
fill this Globe in one Second, it be only 1000 
times, whereby the Motion of the ſaid Light is 
granted to be above 100 times ſlower, as it muſt 
be, if we compare its Velocity with that of the 
Like which comes down to us from Jupiter s 
— OREN 
IX. We ſuppoſe farther, that the ſmalleſt Animal- 
cula that can be render'd viſtble by the beſt Micro- 
ſcope, is much bigger than any Particle of Light. 
Firſt, Becauſe many more Particles of Light than 
one are requiſite to render it viſible. Secondly, Be- 
cauſe theſe Animalcula are viſible, whereas the Par- 
ticles of Light are inviſible. Thirdly, Becauſe Light 
can paſs thro the imperceptible Pores of Glaſs, 
which the ſmalleſt Inſe& in the World can't do. 
And, Fourthly, This appears very plainly to ſuch 
as know that theſe Auimalcula being view d againſt 
the Sun with a good Microſcope, it is obſerv'd 
not only that they are tranſparent, but alſo = 
the 


me e .. 
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ſuch Animalcula as Mr. Leuwen hoe vie w'd with 


l 
eee 
vv „ * 


the Rayswhich paſs throꝰ them, repre ſent M the 
Colours of the Rainbow ; to produce which, , many 
and different Rays are neceſſary. The Phanomein 
is familiar to thoſe that deal in Microſcopes, a 
we find it confirm'd in the ſeventh Continuatiat'ef 
Feuwenhoek, p. 100. We premiſe this, for the 
ſake of what follows, namely, That an inexpreſſſ- 
ble Number, or 10= (a Unit with 20 Cyphers) 
of Light-Particles is really contain'd within'the 


Space of one of theſe ſo ſmall Inſects; as alſo to | 


aſſiſt the Weakneſs of our Imagination. 

X. Ir is likewiſe known, That when a bung 
Candle placed at O, (Tab. XXIV. Ng. 1.) and diff 
ſing its Light as far as E, and flling the whole 
GlobeEQ RS, communicates the ſame to the Point 
A, which is near the Candle, the ſaid Point A, 
will be as much more enlighten'd than another 
Point E, which is at an equal, or greater Diſtance 
from thence, as the Square of the greateſt Diſtance 
(for inſtance, of OE) is greater than the Square 
of the Small one O A. 

In the Language of the Mathematicians, what 


we have laid down above, is expreſs'd i in the fol- 


lowing Manner: 

The Number of the Particles of Light in two equaly 
great, but unequally diftant, Places from the Flame, are 
to each other in an inverted Ratio of the Squares of their 
Diſtances. This has been ſhown more circu 
tially above in Contemplation XXIV. and is well 
known to all Mathematicians, 

XI. To proceed a little farther : ws 

Suppoſe then that O E, or the utmoſt Extent 
of the Light in the illuminated Circle QR SE, 
be of the Length of 10,000.000,000 or 10 of 


his Mictoſcope (why we reſtrain it to juſt this 
Number, ſhall be ſhown hereafter in Num. XXIII) 


and let the Length of the Ray O E be divided 
| into 


3 I — — 2.9 


*; 
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* 


ſingle Particle 


into the ſmalleſt Parts O A, A B, BC, CD; 
allowing to each of them the 'Length of one of 
If now it be farther ſuppoſed, That in the 
Space of that Auimaleulum, which is the laſt and 
moſt remote from the Candle O, as here at VE, 
there be but one ſingle Particle of Light; and that 
the nearer theſe Points come to the Candle in 
every following Space, as D O, CB, BA and 
AO, the Light-Particles always and continually 
increaſe in the Animalcula, according to the afore- 
ſaid Rule Nam. X. It may be accordingly known, 
how many Particles of Light are contain d in the 
Space of an Animalculum, the Diſtance of which 
from the Candle O, is likewiſe known; as here 
at OA, AB, BC; &c. > HETHIOO inne 
XII. For this Purpoſe, and for the ſake of Or- 
der and Conveniency, Let there | be perpendicu- 
lar Lines of an indefinite Length drawn upon 
the Points A, B, C, D, and all the Partitions of 
theſe Lengths of the Animalcula, ſuch as A g, B b, 
Ci, Dk, Eq, Oc. in order to deſcribe thereby 
the Number of Light- Particles which are to be 
found in the Space of each particular Animalculum. 
And having taken at Eq: the Length E F, 
equal to an Unit, foraſmuch as in the laſt Space 
VE, there is 1 1 to be contain d but one 
Light; and O E being found as 
above, to be equal to 102, ſay, according to the 
foregoing Rule 4 | 
1. As the Square of OA, or 1, Is to the 
Square O E, or 102; So is F E (a Light-Par- 
tice in VE) To Aa, 102; or. the Number of 
Light-Particles in O A. | 5 
Take then in the indefinite Line A g, the 
Length A a equal to 10=, ſo will this Line As 
repreſent the Number of the Particles of Light 
at A, or in the Animakulum's Space O A. A 
| : 2. As 


CR” 


1 0 b beuten i . 


a e mal, 
nile 5 So is 1 or FE To 10; 


nothing requiſite more than to ) add up the Num- 


in which there is no 


"the Number of Light Particles in the 


„ * 
va JP 


* 

x 
C 1 —— 
7 


2. As 4, or the 


or 250= BI. 
3. So likewiſe when 65 contains 40 Aly 
eula in Length, to find D 4, or che Light-Panj- 
cles that are in D. 

As 100, the Square of O D, 10 = To. 2 
the Square of O E: So is gas FE, To 108 
105, or D d, and ſo of all the reſt. 

XIII. From hence thes inte, than 
pendicular Lines, ſuch as Aa, Bb, Cc, D.. 
be let fall upon all the Partitions A, B, C, D. 
as the Line O E is divided into 10 Parts, and 
each of them amount to the Number of the Light- 
Particles contain'd in the 8 of the A. 
cula O A, BC, AB, D D, c. there would” be 


bers of all the ſaid Perpendicular Lines together, 
in order tokno how many Particles of Lights: 


- contain'd in all the Animakula-Spaces of OE, as 


they increaſe after the faid manner from E 94 


XIV. As like wiſe by drawing G F parallelo 
OE, Fun that A G, Br, Cs, B G be kach 
of em equal to FE, or an Unit; chat be 
Sum of all thoſe Units will produce the , um- 
ber of all the Light-Particles that ate 
OE; if in each Anzimaleula's Space, O A, A5, 
B C, CP, c. there be found but an 1 


Particle. ' 
Now ſince O E is ſuppos d to conſiſt of af 


Animalcula Spaces, the Number of Light-Pact- 


cles in the ſame will likewiſe be 10= 


XV. From whence it therefore follows, that 


OE, ſuppoſing there be one in each 
Space, Is to the Number of the fame, pp 


ng 2 * 


r 
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ang likewiſe, that they increaſe according-to- the 


Rule Num. X. As 10, ot ſo many Units as are 
contain d in the Lines A G, Br, Cs, Der, r. Are 
to the Produce of all the Numbers that compoſe 
the Perpendicular Lines A a, Bb, Cc, Dd, Oc. 
XVI. It is not neceſſary to prove that the Num- 
bers of all theſe Perpendiculars A a, Bb, Ce, Dd, 
Cc. do contain fo great a 
Since the Firſt and greate 


Tarn. 4 

ſt Aa being 1072. 

The Second B& will amount to 10˙2, or 250. 

The Third Ce 1052. 

The Fourth D d 101g. 

And ſo forth; each of theſe Lines equal to 
the Line A A or 102 divided by the Squares of 
their Diſtances from O; all which amounting to 
the Number of 40; ſo as the laſt F E, by the 
Unit, will produce à great Sum, which to com- 
pute here would be a very great Trouble, and 

uire too much Time and Room. 

VII That we may not therefore be de- 
ceiv d in our Calculation, we ſhall make choice 
of a much ſmaller Sum than we need do, and 
therefore only retain the Number 102, that alone 
being the greateſt quantity of Light Particles in the 
Space of one of the Avimalcula, or the Line A a ; 
and we will throw away the reſt Bc, Cc, Dd, Or. 
which would likewiſe amount to a vaſt Sum. 
And — ſo, it will cafily follow; that 
the increaſed Light- Particles 10, or AA (Num. 
XVI.) Are to the Number of Light - Particles in 
OE, As one in the Space of each Animaleulum, or 
to 10 (Num. XIV.) As 10* to 1. Or that (if ve 
admit the Increaſe Num. X.) the Animalula in O E. 
are 10 times more, than if we were to ſuppoſe 
but one in each of the Spaces between O and E, 
QR SE. This is applicable to all the Rays like 
OE thro the enlighten'd Globe, and conſequently 
to the ſaid whole Globe. 0 ; 

X VIII. Be- 


* 


To” 


XVII. Before I proceed, I beg leave t 
ate the Opinions that ſome People may entertain 
of theſe Matters: n 

Namely, That ſince the Curve-Line att, 
which connects all the Tops a, b, c, Cc. of the Ber 
pendicular Lines A a, B &, Ce, Cc. which ade ee 
drawn fo cloſe to each other, is of a known Bro 

| rty ; which, if we call each of the Lines d 

| ances O A, O B, O C, &c. x, and the reſpe&in 

Perpendiculars A a, Bb, Cc, Cc. each 5 andithe 

Line O E, a, and E F, b, and expreſs the ſane 

| the following Algebraic Equation, | & þ 

| A Mathematician will wonder, perhaps, why Idid 

| not find the Area of the Magnitude of the Minis 

neum A a FE by Approximation, or even/afterthe 

Method of Mercator, Wallis, and other gecat 

thematicians ; to the end, that after having Wwy- 

pared the ſame with the Greatneſs of «the N 

Angle A G FE, to ſind the Proportion from thence 

of the increas'd Number of Particles of L in 

OE to the Number of the ſame O E, if there 

were but one Particle in the Space of each u. Wl .. 


—— — — ——— ——— 
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culum ; which has been done, it may be, by/athers h 

on the like Occaſfion.- nn mathe need 
But they muſt be pleas'd to obſerve; Nit That! MW , 

have omitted theſe Methods, becauſe all of em by 


poſe, that the Line O E is to be divided into 
nite ſmall Parts, as O A, A B, B C, tube 9 
as we have only adapted our Diviſions to en /5 
Parts as are equal to the Space fill'd by ee H th 
thoſe Animalcula that are viſible thro” a Mito. 
- ſcope, which is yet bigger an infinite Nutnberot 
times than one of the infinite Parts. 
. Secondly, We have given one Reaſon in VN. XVII. 
which will make our Concluſions much more e. 
- ceptable, becauſe we chooſe: ſo much ſmaller 3 
Number. Rf OS,  n +7; CO 
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wiring ag for others big 
1 natural Underſtanding, "tho' not 


a vets d in Linewand'* 
we can uſe other Methods of Proving, we rod 
15 much as poſſible thoſe of the Mirhematicians ; 
ny chief End being xo render my ſelf intelligible 
eyen to the meaneſt Capacity, rather than to 
pleaſe the Learned, provided 1 can make he 
— hear in lch 2 manner. 
XN. To draw therefore thoſe” Concluſions 

which a have in View 1 — * * Ch Lab 

in ciples; let us ſuppoſe, with Len- 
andy that - r000,006,000 of — 
which are viſible thro” a 72 Micioſcope; pores make up 
one Grain of Sand; Se. X. (2) That #600 
of Sands are equal to 2 Cubical Inch, SY X. 
according to which x6= of theſe ' Animalcula are 
equal to.a'Cubical Lenz rr 10 Inches W 
a Foot in lengtn. 

Now according. to Num. v. the Globe QRSE 
contains 418 $660= of ſuch Inches, and conſequent- 
ly 418660="of the ſaid Amimalcula. - - © | 


XX. Let us ſuppoſe further, that in every one 
of the Spaces filfd by each Animaleulum, thete is 
but one Light-Particlethro* the who'e Globe. 


XXI. If now the Velocity of Light be fy 
great as to. enlighten this Globe in one 
(Se Num. VI and VIII.) and à Candle of Six to 
the Pound will burn 5 Hours, there will be . 
part of a Grain of Tallow ſpent” in each Second. 
Conſequently there will Proceed from ½ of 2 
Grain of Tallow 418660 — of Light, and 
85 times ſo many, ene from 4 

rin, 0 


XXII. But one Gun is 485 r of — of 10 
to the Foot, Num. VII there proceeds dien keen from 
” one 


Voi. III. 
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one Inch of Candle-Tallow 460 times 53643482; 
or in one Number 269617040 Particles of Light. 
XXIII. But ſuppoſing. with. Mr. Zn 
robo Diameters or Lengths of one o "theſe 
Animalcula equal to one Grain of Sand: au 750 
Diameters of one Sand, to be m, of a 
Inch, and 10 Inches the 
hen 10 Diameters of the Animalcula e 
the Length of one Foot, and 102 of the fac 
the Length of O E, or 10, oo Feet. 
XXIV. Now we have ſhown, Nom. K VII that 
altho we throw away many Thouſands of 11 
lions of Light. Particles in the Globe QURSE, 
there be really 0. more Light-Particles, than 
when as above in Num, XX, we ſuppoſe but dur 
ſingle Particle in the ſpace of ack Animalculum, 80 
that there © prot from z of a Grain of Tak 


fuppoſed 
Num. XXI; and conſequently from one f ü 
Tallow, 10. more than in Num. XXII; che i 
from one Inch of Tallow there will Pocket 
2696 17040 ſuch Particles. 

XXV. And all this is true: Firft, Altho 
we ſhould ſuppoſe that there is but one Light 
Particle in the of one Hnimalculum, at the 
extreme Part of the illuminated Globe, or at 
VE, which every Body ſees is too little, conſ- 
dering the gradual — Light, as we come 
nearer to the Candle O. And Secondly, although 
the {aid Globe ſhould be enlighten'd but one i 
— ox that the Light paſſes from O to f 

that time. 

But foraſmuch as according to Num. VIE, th 
Light runs 1000 times ſwifter, and does not only um 
once, but 1000 times the Length of OE an il 
Sides, there being 1000 of ſuch Globes fill d with 


* by c Part of a Grain of nnn 
Second. I 


. 


-t that the Hibs: found 
V, -muſt be myttiply'd hy 1% 
e Inch of the Tallow burning in ſuch 
i Candle dees emit 1 3 — of 
Light, whereby the moſt 
Number thereof i plainly Dm, 
«£11 46 1.4 A. Gd 

SECT, XVI How many Particles of t out 
aer 


To know then how many Particles of I 
fly from a e in the Second of a 
nute ; it has been Demonſtrated from the 
ing Conſiderations, that 3 ofa Grtin of Tallow is 
conſumed in the Second of a Minute, or, which is 
the ſame thing, one whole Grain in 24 Seconds: 
Now an Inch of 'Fallow contains 460 C ſo 
that an Inch of War or Candle- Tallow is burnt in 
460 times 14, that is, in 6440 Seconds; in which 
time if there 2096 170 Particles of 
Light from an Inch of Tatlow. "4 will fly our 
of a burning Candle in the Second of a 2. 
*ab 


dier. XVII. The Paid ompared 
B L th Sarge of 59.8 wi 


Ax p ſince according. the moſt exact Ad- 
neaſurement of che Rrenchi Aſtronomers, the Dia- 
neter of the Earth amounts to 39.23 1,564 Paris 
ect, reckoning 10 Inches ro gne Foot, that 
Joo Sands are equal to one Inch ; the Nu r tg 
| > for all the Sands that could be contained 

the Earth, wil ol. a Sum of not leſs than 


ighe 


Ee I Eee 
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any Diſputes, ſuppoſe, that both the! Nr. 


Second: (which-is commonly eqhal to ore 


Six to the Pound, many more Particles' of Liga u « 
thouſand times a thouſand Millions of thut A tht 


N Wa, 


| - 


Now let us for Gonycnjencygandictg proven 
Figures 


were a 1, and the reſt Cyphers or wage by 
ETD ares © 
10. e Lins et 1991908 1c 
And the Particles of Light flying out of aCar- 
dle in a Second. 10. Ken "* 
The Proportion of the-one to the other, wil 
be As 1 To 10=, or As one To a thouſand times 
a thouſand Millions.dw 
From whence it may be concluded, thats we 


of 
a healthy Man) there fly out f "a «burning Ha 


Number the Earth can contain, or be equal to, 
I leave every one to conſider, whether this doe 
not appear moſt amazing to him, and whether be 
is not bewilder'd, and loſes himſelf in the Number 
and Smallneſs of theſe Particles of Light, the 
there were no more of em; whereas everg cn - 
may perceive from what has been ſaid, that it v 
had kept to a ſtrict Calculation, the Numbe 
thereof would very far, yea unconceivably, 
paſs what we have here ſet down,  _ F 
„ 
Scr. XVIII. The Smallneſs of Parts in, fold Ill 
dies, ſuch as Copper or Braſs, &c. B 
Lx x us now paſs on to ſolid Bodies (tho' ] — 
Diviſjon of this Tallow may likewiſe be ſervice .. 
ble. ro our Purpoſe) and endeavour to ſhew, F e 
That they conſiſt of a vaſt Number of dier . 
Particles. Some of the moſt intelligible Metboq r; 
ſeem among others to be the e We =p 
. Mr. Boyle (de Subtil. Efluv.) ſays, that wi 


Grain of Copper having: been diſſolved by | 


.. 
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in Spirit of Sal An — —„—-— | 

— a viſible blew Colour to 28,434 Gram 
Water. * Sn bein 122. 2 

Now if we ſuppolichet wack: Gtdin' of Water 
was impregnated with one Particle of Copper, 
it will follow from thence, that one Grain of 
Copper was divided at leaſt into ſo — Parts as 
there were Grains of Water. 

But ſuppoſing with Mr. Bub, that. — an 
Inch in Length is viſible, 7965958. of a rn Inch 
will be likewiſe viſible. 1 18801 

And ſince one Foot of Water of 64. Pounds 
(allowing 12 Inches to the Length of one Foot) 
contains 1728 Cubical Inches; the aforeſaid 
28,534 Grains will amount to above 100 of the 
ſaid Inches; and conſequently in all thoſe Inches 
there will be more than - 100,000,090, or one 
hundred Millions of viſible Parts; wherefore if 
there be but one Particle of Copper in every viſi- 
ble Particle of Water, a Grain of Copper will be 
thereby 25 divided inte ſo may Parts. 


Sser. XX. The Sue; of Ei 8 fold 2 
fluid Matters in General. 


No w how far the Parts of Gold may be real- 
ly extended by human Inſtruments, has been 
ſhewn by Rohautt, , Boyle and others. 

One Proof which is as applicable to, all ſolid 
Bodies as. well as fluid, may be briefly ſhewn in 
— — — d n b the Mi- 

co Lexwenhoek.; by which, it appears, 
that of thoſe ſmalleſt Animalcula which he could 
ke thro' them 10, or 1,000.000,000.000,000 go 
to the making u of one Cubical Inch. Now 
it is certain, — the Particles of which a Body 
1s compoſed are ſo ſmall, that each of em are in- 
idle to the „ m at leaſt every Inch 

88 of 
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of the {aid Body muſt conſiſt of more than 289 of 
ſuch Particles. Yi 03 ee 113. a. 
From whence then the ſame may be truly af 
firmed of all Metals, Minerals, Animals and Falte, 
in a word, of evety thing that is viſible. oo 
And no Body ought to be ſurpriz'd, I 
ſhould add, that this Number of Parts is l 
too ſmall to expreſs properly the Multitude che- 
of; and that this may cettainly be proved in M. 
ny Caſes if it be eonſider d; 7 
Firſt, That theſe ſmall 4wmalcula which det 
only viſible thro' the Microſcope, muſt be fi- 
fiſhed likewiſe with the proper Iaſtrumemts fe 
Life, Motion and Procreation, as alſo with theit 
Juices by which they are nouriſned; to the mall 
neſs of which, no Power of human Imagination 

feems capable of being extended. 1 
Secondly, That almoſt all Animals and Plant 
are Combuſtible, and way be put into a parſe 
Flame; for Whieh Reaſon, if we only make 2 
rough Eſtimate (according to what has been 
above, St. XVI and XVII, of the ſmallngls of 
the Particles of Light) how much greater + 
Flame proceeging from them is, than that of : 
Candle ; and conſequently, how many more Parts 
r fly out of them undet the Fi 
gure of Light, all which did contribute befote u 
The Structure of ſuch a Plant or Animal, fach 4 
altitude, and ſuch a ſmalineſs of Parts, will te- 
ſult from thence, as (to t who do not ſee dhe 
force of thefe Conſequences) muſt ſem 'inered& 
die, aud feats eren ih Wale ge th 


n 


r EESSTY_Fogs £69, Io 


Anu ab. Anna 
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No w that thels- owmerous Particles which 
flow from Bodies, are not only very ſmall, but 
have likewiſe a determinate Nature and Eſſence, 
has been ſhewn by the Learned Mr. Boyle in a par- 
ticular Treatiſe, to which we refer the Reader. 

But to ſay ſomething of the Matter; Glaſs of 
Antimony, as is well known to thoſe that under- 
ſtand the Virtue of it, being inſuſed in Wine, 
will make a Vomit, tho' the Atimony loſes no- 

ſenſibly of its Weight; and the Parts of it 
are ſo exc ing ſmall and fine, that an Qunce or 
leſs would furniſh Vomits for mote People than 
are in the whole City of Amſterdam. 

From 'whence appears, not only the ſmalineſs 
of thoſe Parts which it communicates to the 
Wine, but alſo that the Nature thereof is Deter- 
minate. 

Gold, Silver, Mercury, it may be other Metals 
too, being diſſol ved in their reſpectiye Menſtru- 
ums, are divided into an infinite Number of invi- 
fible Particles; and they may be all yy > 450% 
as the Chymiſts phraſe it, or cauſed to ſubſide in 
thoſe Liquors, and be returned again into their 
ſeveral Metals. 

How ſmall the EMuvia are that come out of a 
Ladſtone, and which will even paſs thro” Glaſs 
to move Iron, is plain enough from ſuch an Efed ; 
and withal, that they have their determinate Pro- 


perties. 


Sect. XI. Of the Smoak of Benj | 


Trry who deſire to ſee a Calculation of the 
{malineſs of the Particles that exhale from ſweet 
Gg84 or 
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bergreaſe, Aa. Fxtida, and the like, may ms 


Pans of Fire in 4 ſeveral Places, and ſtrewed upon 


from one end to the other of a thin viſible 


or the Number of Inches in a Foot (ſuppoſing it 


555,555 Of a Cubical Inch; ſo that there being 


-9.216,000.000,000 of the ſame in this Chamber; 


purified Benjoin, called the Flower of Benjoin 77 


* 
i 


or ſtinking Matters, ſuch as Musk, Civet, A. 
'em in Dr. Keil*s IntradyFtion}.and. yet they All 


tain their particular and determinate Scent; 0 
ſay nothing of the Particles which a Hare or Aber 
hunted Beaſts leave upon their Foot-ſteps} att 
Mr. Boyle has expreſly treated of the ſame Ita) 
be proved from the following Experimetit; withiut 
any Trouble or Charge, of how many Particles 
ſolid Body conſiſts. © © 07 uk 
In a Chamber that was 24 Foot long 
broad, and about 16 Foot high, I placed Me 


each of em about +5 of -a/ Drachm of Benjoin ; 
whereupon the Chamber, after ſome time, was full 


Smoak. — nid 29564 9 . 
Now the Contents of this Chamber were 9816 
Cubical Feet, which being multiply d by 000, 


to 9.2 16, oo Inches. 
Now rzss of an Inch in Length is viſible to 
the naked Eye, (Set. IV.) conſequentiy then 


to be divided into 10 parts in Length) amounted 


1.000,000 viſible Particles in an Inch, there were 


and in caſe there were but one Particle of Benjun 
in each, the 825 part of an Ounce of the laid 
Perfume would be thereby divided into mot 
than nine thouſand, thouſand Millions of Particles, 
= the ſame be much ſmaller in quantity than an 
cn, nn 
If now we add here, not only that this Smoak 
diffuſed the Scent of the Benjoin in all parts of the 
Room, but likewiſe, as the . Chymiſts know, 
that the ſaid Smoak being collected. does eld 
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Aim WH des che» {mallneſs of its Parts, the ſettled and 
neg determinate Property thereof may be proved from 
le WH thence ; and that as well theſe ſmall exhaled Par- 
To ticles do retain the Nature of the Benjoin itſeif, as 
her the Vapours do of the Water out of whichthey 
ſince proceed, and into which, being collected, they art 
may WT turned a gau. 
hout 1 N | F 1112 ASAT. hh 2 40 1 
les a Scr. XXII and XXIII. Convitiions Nom the 
. Smallneſs of Parts in General, and in hurticula- 
| OD XIE GQNV, 55: GT BRIE T7 
little Now let an unhappy Atheiſt, who has not 
upon underſtood all that has been here ſaid of the Small- 
join; ness and Multitude of theſe Particles, but who 
$ full by Reading and Reflecting has made the Con- 
idle templation thereof habitual to him; let ſuch a 


cone I fay, ſet before his Eyes the great Structure 
S216 of the viſible World, and all its Parts; and let 
00 him conſider not only of what an innumerable, 
unexpreſſible, yea, and unconceivable multitude 
of Atoms the ſame conſiſts, but particularly, that 
none of em all have the leaſt Knowledge or Skill 
to create or move themſelves ;- and let him judge 
farther, that if no Wiſdom had intervened in this 
Matter, and that all their Motions had been pro- 
duced without any Order, and by meer Chance; 
whether it would not be certain, that this noble 
Frame of Heaven and Earth would have been 
quickly turned into a Chaos, in which Fire, Wa- 
ter, Air, and all things beſides, would have been 
confuſedly jumbled among each other; and ſo 
much the more, if there had not been a Power ſo 
unconceivably Great, as to extend itſelf to every 
Individual of all thoſe thouſand thouſands of un- 
expreſſibly many Millions of Millions, and which 
now, could have directed and governed each of em in 
field : Particular ; which Direction is therefore neceſſa- 
be. , becauſe. each of em have their determinate 

Properties; 
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Properties; and therefore one kind of em i 
adapted for executing ſuch a Purpoſe as m 
performed by the other, > 11% 
Or if this Proof be too General for theſe” mile 
rable Philoſophers, ſo that they will 80 
themſelves, that perhaps they may find out 
or there ſome Subterfuge among this great Num- 
ber of Objects, let them caſt their Eyes 
Particulars : Let them read all the modern Dito 
veries by the help of Microſcopes ; let them ap 
ply themſelves to ſee. with their own E 
what they had heard before thereof ; and: 
travelling thro this new World, which for { 
many Ages has been Inviſible, they may Cop 
template thoſe numberleſs ſtrange Things, which 
would have. been incredible, if Experience had 
not render'd them certain; And when they hay 
been aſſured by their own Sight, that for: I» 
ſtance, ſuch a little contemptible Creature as 1 
Mite in Cheeſe appears to the naked Eye, . 
a compleat Animal, having all thoſe Limbgand- 
Joints that are proper for its Motion, and in 
Body cover d with Hair; that ſuch Inſects cou 
ple with each other, lay Eggs, from which thei 
ng ones ate hatch'd ; that farther on the co 
trary, the little Eels that may be diſcorer'd in Vr 
negar, lay no Eggs, but bring forth their | young 
ones alive. This laſt we are told by Mr. Huy 
in his Dioptrics, p. 227; where he ſays, that he 
ſaw in ſuch an Eel four young Eels (tor they a 
entirely tranſparent) and that after having 
the old Eel a little longer in the Glaſs Tube, 0 
on young ones were obſerved ſwimming _— 
am. ; . iD: . 
And if this Contemplation alone may have ſo 
much Power over them, as to force them to con- 


feſs, that an over- ruling Wiſdom prevails in 4 


8 


Mulcirude of theſe Objes in which its wonder- 
ful Operations appear, will eaſily convince them, 
that there muſt be ſomething: Divine therein; 
and it may ſerve at the ſame time to illuſtrate 
that great Article of Chriſtianity, namely, That 
wen the mo minute Things cannot by \their Small- 


III 


Creator . 
nM $:cr. XXIV and XXV. The Hard of Cod par- 
{- ticularly manifeſted in the Uſe of theſe ſmall Parts. 


-w4 


10 Lr not then any Infidel who only reads the 
Bible to form Objections againſt it, imagine any 
which longer that it was almoſt an incredible Hy 


uſed by the Saviour of the World, when he was 
pleaſed to ſay, Aatth. x. 30. That the Hairs of our 
Heads are all number d: Since we have ſhewn 2 
Providence, exerting itſelf with Reſpe& to thoſe 
Animaloala, that can by no means be compared 


one Second of a Minute there are more Parti- 
cles of Light diffuſed from a burning Candle on 
every Side (all which, as the Mathematicians 
know, are molt exactiy governed and directed by 
the Laws of Optics) than there are Hairs upon 
the Heads of any one Man living, tho that Per- 


are People in all the World. 
y To ſet this Matter in a true Light, tho it may 
— be very eaſily deduced from the foregoing : It 
e, has been ſhewn in Std. XVII, chat the Number 
7 eheic ol Particles of Light that proceed from the Flame 
of a Candle in one Second, is much greater than 
ave certain Number, the firſt Figure whereof is 4, 
o con: followed by 43 Noughts, or 400. 
in al Now Mr. Lenwenhoek in his Firſt Lotter, p. 14. 
re 
| | LAFen, 


with one fingle Hair for Greatneſs ; and fince in 


ſon had as many Hairs upon his Head as there 


| : 1 
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Earth, according to his Calculation, amo 
to 13, 385. ooo, ooo or 133850. Now let use 
pute this Number at above much more than 
times the ſame, and ſuppoſe it to be 20 1% 
Now if every Man had ſo many Hairs up 
his Head as 20= (which is much too many) d 
Number of the Hairs of all Men would be 40 
which as appears, would be no more than à 19 
part of the Particles of Light that proceed from 
a burning Candle; ſo that from hence we 1 
conclude with the utmoſt, Certainty, that the Son 
of God far from uſing an Hyperbolical way 
ſpeaking, falls much ſhort of the ordinary Open 
tion and Direction of his Providence, how fg 
re ſoever this Expreſſion may appear to weak 
Men. | | | 12 
Heſides all this, it may perhaps be an Induce- 
ment to an Atheiſt to acknowledge a God, ii he 
conſiders, that this adorable Creator and Gonet- 
nour of all Things has thought fit to ſne parts 
cularly thereby his Godhead and Sovereigntyore | 
all his Creatures ; that in order to produce the 
greateſt and moſt ſurpriſing Events and Things, 
he oftentimes makes uſe of no other but theſe 
ſmall Particles, theſe contemptible Atoms or 
Points, making infinite numbers of the ſame ſub- 
ſervient to his wiſe Ends and Purpoſes. | ©; 
To prove this Experimentally, the whole 
World may in a manner ſerve for an Example; 
for to ſay nothing of the ſmallneſs of thoſe Pattr 
cles which cauſe Peſtilences and contagious Di 
ſtempers, whereby ſo many thouſand Men ar 
often ſnatched away in a little time (in which 
therefore King David acknowledged the Hand of 
God appearing after an eminent manner; 2 
xxiv. 14. and which even at this time are 
by many the Gift of God;) how ſmall and nume- 
rous are the parts of Water, of which ap : 
t r ouſand 


. "4 
o — Er 
: _ 


2 
S 


hy — 
ry © 


>. 


7 


A 
2 FE 


lil 


— 
— 


2415 


E 22 


8 


Er 


The Religious Philaſephen. 873 
thouſand times a thouſand Millions are neceſſary 
to make up one Drop, or one ſingle Hail Stone 
equal tothe Weight af one Grain? And to hot 
great Phrpoſes are they uſed, fot which Water 
would be entirely unfit, 'if it were not capable of 
being ſeparated and divided into Particles of a 
innumerable Multitude, and of an unconteiuable Small» 
zſs 2 How many \ thouſand Millions thereof aſ- 


cend daily out of the Seas and other Streams? 


How many of em float in the Air, and that we 
may not repeat what we have ſaid before. in 
the Contemplation of Water, how many fall down 
in Rain, how many in Snow, how many in Hail, 
how many in Dews and Miſts; how many are 
employed in the : Nouriſhment and Inereaſe of 
Plants, and in Drink for Animals; how many in 
barren Wilderneſſes, and for the Support of the 
wild Beaſts therein ᷓ And muſt it not be confeſ- 
ſed, that all this depends upon the Diviſibility, 
and upon the actual Diviſion of Matter into an 
infinite Number of ſmall Particles. 


Scr. XVI. Conviftions fron the 'Smalineſs of 


- the Particles of Air. 


| Now tho the innumerable Multitude of the 


Particles of Water only might ſeem ſufficient to 
convince the moſt harden d Atheiſt of the Dire- 
ction of God in thoſe great Events, which tend as 
well to the Advantage as Puniſhmerit of Man- 
kind; yet if that can't ſatisſie him, let him con- 
ſider the Air in the true State thereof: And if 
he has any Knowledge of Nature, he will admit 
it as an indiſputable Truth, that the Subſtance of 
the Air is a Collection of innumerable Diverſities 
of ſmall Parts, which acting upon each other, do 
oftentimes exert ſuch a Power as ſurpaſſes even 
all Belief. Let him only read — 

| atter, 
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Matter, the Hiſtories that give us an accom 
the dreadful Force of Storms and Tante 0 

Thunder and 2 : Now tis that al 
theſe terrible Effects are brought to pals by 
ticles, which are ſo ſmall, and fo light; A0 
able to float in the Air; and that Lightning was 
ticularly finds no Pores of the very hardeſtBodie 
ſo cloſe and narrow but what it can bers 
trate. 

We have.mention'd ſomething of the Air aban 
in Sett. XIII. but which falls far ſhort of 'e _ 
fing upon thoſe Principles the Smallneſs and 
ber & is its Parts; and if in one Pulſe or den 
of a Minute there do proceed ſo many theuland 
- Millions of Particles of Fire and Light fromthe 
{mall Flame of a Candle, how vaſt — the Nam 
ber be of thoſe that ptoceed from greater L 
nings, and how ſmall each ſingle Particle W 


Ster. XXVII. Conviftions om the Smolin 
the Particles of Fire. 4 


And for greater Conviction, let him father 
add Fire or Light to Water and Air, and he wil 
find not os — the Parts thereof are uncon- 
ceivably Small and Numerous, but alſo that the 
Powers of it are moſt Terrible. Not to pelt 
again of Lightning, which is an amazing Inſtance 
thereof, he who has ever read in Memoirs, how Bi 
by the Violence and Number of theſe ſmall Fite | 
Particles, Subterraneous Caverns have burſt open, 
and caus'd Eart ; "whole Rivers have flow 
ed with burnin Manners; Cities and every thing 
in them, have deſtroyed ; Rocks and Mour- 
rains ſplit aſunder, and ſometimes vaſt hes 
them, which did not ſeem ca 909d. of being moved 
by any human Strength, toſſed up into the Air te 
i. 9 muſt not he , 
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The Religious Philoſopher. 877 
that all theſe ſtupendous Effects have been brought 
to paſs by the moſt minute Particles of Fire, and 
fuch as could hardly be conceived for their Small- 
much trouble, jet himonly look back to Sar. XVI, 
and confider what has been there ſaid about it, 
namely, that from ſo ſmall a Flame as that of a 
Candle, there proceeds in the Second of a Mi- 
nute a Number of 41,866 with 39 Cyphers fol- 
lowing, of Particles of Fire and Light. 

„ 

ightni burning ai all 
bonbult be Matters in the Earth, ſuppoſing them 
to be inflamed ; that mighty Globe of Fire the 
Sun, and perhaps like wiſe thouſands of fix d Stars; 
and then let him reflect with Amazement, how 
great an Hoſt of numberleſs Particles of Light 
and Fire are to be found in the World ; for, that 
no Man living is able to compute the ſame, I be- 
lieve he will readily agree. 

Now fince this dreadful quantity of Light 
and Fire-Particles does not fer the World in a 
Flame (the Poſſibility of which has been already 
cxemplified in Butning-Glaſſes) it is plain enough 
that they muſt have been reſtrained by fome ſupe- 
3 from making ſuch a Havock and De- 

And now if a Sceptick is deſirous to ſee, and 
45 it were to foel with his Hands a divine Directi- 
of theſe Particles of Light and Fire, he needs not 
Contemplate all the combuſtible Bodies in which 
ſo many thouſands of em lie dormant, and as it 
were lock'd up and fetter'd till the Time that 
are to be into Operation (which likewiſe 
proves the Direction of a Superior Power) but let 

m only conſider the Optical Experiments, which 
vill convince him, that all and every Particle of 
this vaſt quantity of Liglit, are ſo ſtrictiy bound to 
certain 
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Matter, the Hiſtories that give us an accu sf 
the dreadful Force of Storms and Tempe of 
Thunder and 1 : Now tis plain tharal 
theſe terrible Effects are brought to paſs by Bw 
ticles, which are ſo ſmall, and fo light, A 


able to float in the Air; and that 1 


ticularly finds no Pores of the very hardeſt 
ſo cloſe and narrow but what it can bene 
trate. ee 5 Cond £1 > 

We have mention'd ſomething of the Air above 
in Sect. XIII. but which falls far: ſhort of e 
fing upon thoſe Principles the Smallneſs aud Nu 
ber of its Parts; and if in one Pulſe ox Nad 
of a Minute there do proceed ſo many theuland 
Millions of Particles of Fire and Light fromthe 
{mall Flame of a Candle, how vaſt muſt the Mam 
ber be of thoſe that ptoceed from greater Light 
nings, and how ſmall each ſingle Particle theneof? 


Ster. XXVII. Conviftions the Smallneſi 
the Particles of Fire. Jak 


Ap fot 12 Conviction, let him Father 

ight to Water and Air, and he wil 
find not only that the Parts thereof are uncon- 
ceivably Small and Numerous, but alſo that the 
Powers of it are moſt Terrible. Not to pet 
again of Lightning, which is an amazing Inſtance 
thereof, he who has ever read in Memoirs, how 
by the Violence and Number of theſe ſmall Fe- 
Particles, Subterraneous Caverns have burſt open, 
and caus'd Earthquakes; whole Rivers have flow- 
ed with burning Matters; Cities and evety thing 
in them, have deſtroyed ; Rocks and Mous⸗ 
rains ſplit aſunder, and ſometimes vaſt Pieces of 
them, which did not ſeem capable of being moved 
by any human Strength, toſſed up into the Aix 90 
an incredible heighth; muſt not he acknowledge 
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that all theſe Effects have been | 
to pals by the moſt minute Particles of Fire, and 
fuck as could hardly be conceived for their Small- 
much trouble, let him only look back to Sd. XVI, 
and conſider what has been there ſaid about it, 
namely, that from ſo ſmall a Flame as that of a 
Candle, there proceeds in the Second of a Mi- 
nute a Number of 41,866 with 39 Cyphers fol- 
lowing, of Particles of Fire and Light. 

Let him now compare therewith the Flames of 
Lightning, of burning Mountains, of all the 
combuſtible Matters in the Earth, ſuppoſing them 
to be inflamed ; that mighty Globe of Fire the 
Sun, and perhaps like wiſe thouſands of fix d Stars; 
and then let him reflect with Amazement, how 
great an Hoſt of numberleſs Particles of Light 
and Fire are to be found in the World ; for, that 
no Man living is able to compute the ſame, I be- 
F IE 208 

— WY | 
and Fire-Particles does not 2 the World in a 
Flame (the Poſſibility of which has been alread 
cxemplified in Burning Glaſſes) it is — 
that they muſt have been reſtrained by fome ſu 
EY from making ſuch a Havock and 

10n. N i! E 1 

And now if a Sceptick is deſirous to ſee, and 
à it were to feel with his Hands a divine Directi- 
of theſe Particles of Light and Fire, he needs not 
Contemplate all the combuſtible Bodies in which 
ſo many thouſands of em lie dormant, and as it 
were lock'd up and fetter'd till the 282 
ue to be into Operation (which like wi 

es the Direction of a Superior Power) but let 


wil convince him, that all and every Particle of 
this vaſt quantity of Liglit, are ſo ſtrictiy bound to 
certain 
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certain Laws, that falling upon reflesking g 


ſparent Bodies, they are to adaptihet 
Motions to the Diverſity of their Fg 
even to unconceivable Circumſtanees; Wit 
ſtances of which, Sir Iſaac Newton $ mie 7 


«7 409 1 


8 ECT. XXVIIL Conviflions from 4 157 f 
5 | 4 $999 4 
foregoing. '/1 & Ot 4 


I F all this be: not ſufficient, let a Man : Who 
ſtill doubts of theſe great Truths, repreſetit t ol 


himſelf of what ſmall Particles not Mae, pr 
Air, Light and Fire, but even without F 
on all other viſible Bodies whatever are ho 


To begin Firſt briefly with Plants and 2 ea 
which are ſubject ro Combuſtion and Puta 


on; whatſmall Veſſels and Tubes throughawhich io 


yet ſmaller Particles of Saps and Juices 2 O01 
are diſcover'd in the ſame by the help tra 


copes ? (about which Mr. Leunbenboek 8 W: 
may be conſulted) How many Fat and Ol rer 
Parts are to be found in the ſame ?- (of Sth mal 
likewiſe Candles are made. from ſome Animals Co 


an Inch of whoſe Fat is diviſible into ſuch a He: 
conceivable Number of Parts by Inflammatio u 
we have ſhewn above St. XV and XV Hou 
ſmall and numerous are the Particles which hen 
Putrefaction fill ſuch great Spaces of Air Wit 
Stench? How much Water proceeds from th 
by Diſtillation ? Which in Scr. XI. has been lem 
to conſiſt of ſo numerous and ſmall Particles n 
when all theſe, both Animals and Plants, hate u 
dergone the utmoſt Corruption, they are 

ged into a fruitful Earth and Matter; Ho 
Particles, eſpecially if viewed with a Microſcope 
might = find in the ſame Earth? No if w 
caſt our Eyes farther upon Metals and Mineta, 
thoſe Glaſſes will likewiſe convince us of the in 


nel 
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caſt our Eyes farther upon Metals and Minerals 
thoſe Gafles wil likewiſe convince us of the ſame 
Smallneſs of their Parts; and yet more, if they 
be diſſolved in Aqua fortis, and moſt of all if the7 
burn, or tinge the Flame with their Particles. 
To make an End: After having read all 
this, and what more can be met with upon the 
fame Subject from other Inquirers, I think we may 
ſafely affirm, that every thing that is viſible in the 
World is compoſed of an  unconceivable Number 
of various Particles. Let an Atheiſt therefore re- 
preſent to himſelf this innumerable Quantity of 
thouſands of Millions, and conſider, Fut, Ot 
how many different Kinds they conſiſt, which are 
each of a particular Narure. - Secondly, How many 
kinds muſt be often made uſe of in the Compoſi- 
tion of one only Body, as we find by the modern- 
Obſervations of Chymiſts, and others, who ex- 
tract from every Plant or Animal, Air, Fire, 
Water, Salt, Spirit, and Earth, in ſo great a Di- 
rerſity ; how many various. Compoſitions they 
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ich WJ make ; how from the ſame Seas and Rivers, Air, 
als, WY Clouds, Winds, Sun, Stars, Trees, Shrubs,. 
Herbs, Flowers, Fruits, Bodies of Men, and 
dau other Animals, ſuch as Birds, Fifhes, Beaſts, 
fon WY Earth, Sand, Stones, Metals, Salts, and a thou- 
on WY and other Things, that have each their Singu- 
with WY larities and Properties are produced. Lay, 
ot WY How, only by the Diſpoſition of the Particles 
en nd Atoms which. are in themſelves. inviſible, 
ai is, Great, this Wonderful Univerſe is main- 
in d in its State and Condition, and all Living 
chan. Things are preſerved. 2011 
mai) 

725 1 
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fects can it produce in ſuch a State? And unle(s 
' thoſe great Bodies be firſt divided into ſmall Par- 
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Sgr. XXIX. Great Bodies are for the muff 1 [ 
divided at firſt into ſmall Particles, before Gat r 
pleaſed to make uſe of them, * 
AN that we may ſee how often the wiſe Hb 

rector divides great Bodies into ſuch ſmall Par- WW h 

ticles, before He thinks fit to make them "become Wl 

Inſtruments of his Power; let us conſider of how Wl i: 

little Uſe and Advantage Water, for Inſtance, Wl a 

would be whilſt it remained Ice, or a great "hard E 

and ſolid Body, in compariſon of what it is when 

fluid, and divided into Millions of 1 m 

Whilſt it remains Ice, can it ſo conveniently fup- Wl hi 

ply Drink to thirſty Animals, or Nouriſhment to f 

Plants? Can it bear loaden Ships and carry them ll cl 

through the whole World? Can it aſcend into F. 


the Air in order to come down again in Rains and 
Des, or render thoſe innumerable Services which 
Men reap from it when divided into minute 
Parts ? m_ 
Whilſt Fire being collected and ſhut up in 
Turf, Wood, Coals, and other combuſtible Mat- 
ters, compoſes great and ſolid Bodies, what Ef- 


ticles and Flame produced by the Motion there- 
of, can they be any ways uſeful for Warmth, for 
Light, for melting Metals, for preparing F 
and other neceſſary Purpoſes ? | 
The moſt active Matter that we know of 
amongſt humane Compoſitions, is Gun *: 
What can it do whilſt it is only Salt-Pette, Brim- 
ſtone, and Coals? But when thoſe ſmalleſt Par- 
ticles of which it conſiſts, are let looſe and put 
into Motion, what is there in all Nature here up- 
on Earth, and round about us, that can. refilt its 
Violence? Inſomuch that even Thunder and 
| Lightning 
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Te Religious Philoſopher. 881 
Lightning, which are obſerved to be the moſt ter- 
rible Powers in the World, tho” they likewiſe are 
compoſed of ſuch fine Particles as are capable of 
foating in the Air, are ſo exactly imitated there- 
by, that he who ſees the Flame of the former, or 
hears the Noiſe and ſometimes feels the Earth 
trembling under his Feet, has oftentimes reaſon 
to doubt whether it be not really natural Thunder 
and Lightning which produces thoſe amazing 
Effects. 5 

We may learn from hence, as from an Experi- 
ment made and ſerving only for that Purpoſe, 
how great the Force of the Particles is, which, as 
far as our Inquiry can extend itſelf, muſt be 
eſteemed the moſt minute of all, ſuch as ſimple 
Fire and Light. 
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Of Certain LAWS, of NATURE; 
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Sgcr. I. What a Law.of Nature is. 


TATE underſtand, by this Expreſſion, nothin 
wW more here than a kind. of A + 


Power producing ſomething in or about 'Bodie 
or their Parts, and which may be experimentally 
proved in certain Circumſtances to have always 
place in the ſame ; but we ſhall not pretend to : 
deep Scrutiny here, whether they be produced 
immediately by the Firſt Cauſe, or by Second ot 
Intermediate Cauſes acting in or about them. 


Scr. II. The Laus and Powers of Coheſion. 


Ir then we reflect on the inexpreſſible Num 
ber and unconceivable Smallneſs of the Particles 
of Matter of which the Univerſe conſiſts, even 
the moſt obdurate Atheiſts cannot deny, that 
Laws are neceſſary in order to produce this bear 
tiful World, and all that is to be found theren. 
And if every thing were moved by Virtue of 
mere Chance, working without Rule or Order, 
Guſt as if little Particles of Duſt were blown by 
different Winds) no body that is reaſonable but 
mult confeſs that he could expect nothing but the 
utmoſt Confuſion from thence. 
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The firſt Law or Power then that occuts to us, 
is, that of Cobeſun, whereby certain determinate 
kinds of Atoms axe faſten'd to each other, in or- 
der to produce together certain determinate par- 
ticular Effects. | 'T 


Let then an unhaÞpy Philoſopher tell us, when 
he ſees ſo many n, Beaſts, Plants, Heavenly 
d among 


Bodies, and what ge be reckon” 
Corporeal Beings, formed with ſo great Regula- 
rity and Order by ſuch a Coheſion of Parts, whe- 
ther there be not infinitely more Wiſdom required 
thereto, than to build a Houſe of the neceſſary 
Materials of Wood; Stone, Iron, Glaſs, &c. ſup- 
poling them to be all prepared and brought to- 
gether for that Purpoſe, and certainly he would 
not aſcribe this latter to Chance, or the ignorant 
Laws of Nature only. | 
Now with how great a Force the Parts of 
ſome Bodies, ſuch as Fünts and other Stones, Dia- 
monds, Iron, and other Metals do cohere, is ma- 
nifeſt by Experience, and particularly from the 
Violence that is requiſite in many, to ſeparate the 
Parts from each other. But if any one ſhould ob- 
jet, that this Coheſon is only produced by Reſt 
of the Parts among one another, and that in 
order to continue Bodies in Reſt, there is not ſo 
much Wiſdom or Power l he may learn 
from Mr. Marriotte de Percuff. Part II. Sect. 2. an 
from Mr. Huygens, Sect. 3. that he is miſtaken 
therein, thoſe Gentlemen having projed, that a 
Body, how great foever, upon the leaſt Percuſſion 
or ſtriking of another, how httle ſoever it be, 
loſes its Reſt, atd is put into Motion; which hows 
erer is never experienced in hard Bodies, the 
Parts of which (were they as hard as poſſible) if 
they only cohered by Reſt, might be blown 
away and ſcatter'd-with the Breath of ones Mouth, 


like a Heap of Duſt. 
f Belideg, 
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Beſides the Greatneſs of this Force of Cale, 
it is likewiſe wonderful to obſerve the Variety 
thereof, by which every thing is and remains 
adapted to its proper Ules after a particular 
ner. Thus if all the Parts of the Tongue cohered, 


or were ſo ſtrongly joyn'd together as thoſe ofthe 


Tecth, it would be immoveable; and if*the 
Teeth were as ſoft as the Tongue, they would 
not be fit to grind our Food: If the Parts d 
Corn, and other Meats with which Men and 
Beaſts are nouriſhed, were as hard, and cohered 
as cloſcly as Iron and Flints, the Earth would de 
ſoon diſpeopled. If therefore any one be fil 
blind as not to diſcover in the Manner and Va. 
riety of Powers of this Cobeſſon, or of the Hard- 
neſs and Softneſs of Bodies, an infinite Wiſdom; 
why does not he maintain likewiſe (to uſe a'conrſ 
Compariſon) that our Beds and Blankets are fo, 
and the wooden Frames belonging to em are hard 
by meer chance, and without the Deſign of the 
Were? !: 1 


40 
Secr, III. The Laws and Powers of Separation. 


Now if all the Parts of Matter ſhould be ſub- 
ject to no other Laws but only thoſe of Coheſion, 
the World would be filled with all the Carcaſs 
of Men and Beaſts, with all the rotten and pu- 
trified Plants, as with an odious and loathſome 
Burthen ; and every thing remaining without any 
Alteration in its Corporeal Figure, would be en- 
tirely uſeleſs to many Purpoſes. Now can an un- 
happy Sceptick obſerve herein no Wiſdom of the 
great Governour of the Univerſe ! Foraſmuch as 
thoſe very Parts, which in other Circumſtances 
did before ſtrictly cohere, are compelled to obey 
other Laws and Powers, and to ſeparate them. 
felves from each other. By this Means the Wottd 
| of ooh 
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The Religious Philoſopher. 335 
is disburthen'd and releaſed from ſo many unne- 
ceſſary things, the Parts of which are divided 
from each other by Fermentation and Putrefa- 


Gion; and afterwards again ſeveral other Mat- 
ters are formed thereof, as for inſtance, the moſt 


fruitful Lands, and many other Advantages do 


reſult from thence, of which a Multitude of Exam- 
ples might be given, but we ſhall mention no 
more here, having already ſpoken of this Circula- 
tion of Matter upon other Occaſions. | 


Sect. IV. The Unattrition of ſuch fine and tender 
Particles. 


Bur there's ſtill a Law and Power, which will 
amaze every one that reflects upon it, namely, 
That theſe Particles of Matter, ſo ſmall and fo 
fine, ſhould have continned for ſo many Ages with- 
out Attrition, or wearing away; notwithſtanding 


that they have undergone ſo many Friction. or 
Rubbings, ſo many Percuſſions or Strikings among 


themſelves, or againſt other hard Bodies, beſides 
Motions innumerable ; inſomuch that it ſhould 
ſeem, that in ſo many hundreds of Years they 
would have been entirely ground to Atoms, or 
all their Angles and Corners, being worn away, 
become round ; which Figure Experience teaches 
us to be the laſt that all Bodies aſſume, before 
they be perfectly bruiſed or ground away: Who 
can imagine, that it ſhould be poſſible that the 
Particles of Fire, after fuch dreadful and raging 
Motions among each other ; the Particles of Air, 
ater violently ſtriking by Thunder and Lightning, 
by Hurricanes and Storms, againſt other hard 
Bodies; the Particles of Water, after ſo many 
Frictions, for Ages, againſt ſandy and ſtony Beds 
and againſt Rocks, ſhould ſtill preſerve the ne- 
cellary Forms, were it not that this Law of Unat- 
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trition of the ſmalleſt Particles did obtain i 
ture? or that others were — — 
in juſt the ſame Number, neither more net 
in the ſtead pf thoſe that were e 
which would prove a Divine Providence. 


Szcr. V. Two Principal Laus 4 Nature, Per 
lion and Attraction, G&G. 

1 5 theſe Powers we ſhall now paſs 7 

others, of which there be two principal nes, 
and according to the Laws of which moſt 
dies diſpoſe themſelves: The Firſt is Per, 
the Second is, by very great Mathematiciahs of 
this Age, termed Attraction; to which ſome: fe- 
wiſe are wont to add cunſequentially, the Power 
of Repulſion. 
Two Bodies are ſaid to ſtrike when one * a 
runs againſt the other, which is at reſt, or like 
wiſe if the laſt meets the firſt ; as alſo when the 
laſt running ſlower than the ficſt, is overtaken 
whether the Way along which the Motiog ap: 
pens be in a Right Line or Qblique with, relpas 
to each other. 

We don't here diſpute whether ſome Palas 
phers are in the right, in deducing almoſt all C 
of natural Appearances from theſe Percuſſioꝶs bat 
that there is an infinite Number of ſuch Motzans at 
all times in the World, is unqueſtionable. Lea 
only conſider the unconceivable Number of Parts 
of which Fluids conſiſt, and imagine that, many 
thereof, as Air, Light, Fire, Water, Cc. 3d 
continual Motion, which could not happen with 
out Millions of Percuſſions againſt one another 48 

an Inſtant : Now if there were no Laws obſerved 
by them herein, let us think what a Cane al 
things would be i in. | N 1240 
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Now what theſe Laws are, have been ſhewn- 
by Malis, Wren, and Huygens'; and Sir Chriſtopher 
experimentally agree with the Things themſelves 
which Mr. Mariotte has thought fit to deſcribe in 
4 diſtin& Treatiſe. _Now: tet an Atheiſt conſider 
whether it can bewithouta ſuperior Direction, that 
{o many thouſand Millions of Bodies, all of em 
entirely ignorant of what they are doing, ſhould 
have ſo ſtrictly obey d the Rules of Mathematicks 
for the Space of ſo many Ages. 

And ſince among theſe Laws that are obſerved 
in the Percuſſion of Bodies, there are likewiſe 
found ſuch which may indeed be deduced by con- 
ſequence from others that are intelligible ; but of 
which notwithſtanding the Manner how - theſe 
Laws are performed, is incomprehenſible to every 
one; let an Atheiſt think whether we ought not 
to conclude from the Incomprehenſibility of the 
Manner of the Operation, the Incomprehenſibility 
of the Operator himſelf,” and thereby acknowledge 
a Wonder-working Gd. | 

To give an Inſtance theteof here, it is obvious 
to thoſe that underitand the Mathematicks (but 
who can comprehend the How thereof ?) that a 
Body in the Percuſſion does communicate not only 
a greater Degree of Velocity, but alſo a greater 
Force and Motion to another, than - it firſt had it 
ſelf, and yet almoſt retain all its own : The great 
Philoſopher for Motion, Mr. Mariotte, calls this, 
in his Treatife of Percuſſion, p. 153, 154, à very fur- 
prifing Paradox, and a tew Lines below, a 
Thing ; and that he might leave it paſt doubr, 
proves 1t experimentally. / 13 

And Mr. Huygens demonſtrates, in what he has 
writ upon this Matter, that if one placed a hun- 
dred Bodies next one another in Neſt, of which 
each following was always half as big as the pre- 

4 | ceding ; 
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ceding; and in caſe the Motion begins fromthe 
biggeſt, the Velocity with which the {malllek 
would proceed, would be 14,760.000,000 greater 
than the Velocity with which the biggeſt was 
moved; but in caſe the Motion begins fromthe 
ſmalleſt, the Greatneſs of the Motion in the 
whole will be ſo muchfthe more augmented, 1 

4,677-000,000 1s more than an Unit, * 
Mr. Whiſton has transferr d this from Mr. 
into his Prelef; Phyſ. p. 55. and names the Firſt, « 
wonderful Augmentation of Velocity; but the Laſt, « 
more wouderful Augmentation of the Greatneſs of Malie 
To paſs on now to a ſecond Kind of Powess: 
It is ſaid, that the Body A (Tab. XXIV. 
Fig. 2.) has an Attraftive or a Repulfive Force (Win 
Attracticem vel Repellemem) or otherwiſe, that the 
Body B gravitates to the Body A, when we ſee 
that another Body B is moved towards, or'driven 
from A, without the Intervention of any other 
Bodies, which by protruding the ſaid B, may be 

affirmed to produce ſuch Motion. "gp 
A Philoſopher who aſcribes all to Percuſſion and 
Protrufion, muſt not think he has a Right to deny 
the Action of theſe Powers, becauſe he cant com- 
prehend the Manner after which things thus hap- 
pen; foraſmuch as, according to ſuch "Notions, 
we might reject many things likewiſe which E 
perience prove really to come to paſs. Who cn 
conceive the How of what has been ſhewn to hap- 
pen about Percuſſion, or about the Operation oi 
Light in Contemplation XXIV 2 How many Efteds 
are there in Chimiſtry, as likewiſe in Hydroſta- 
ticks, of which we have not yet been able to con- 
prehend the Manner how they come to paſs ? No 
more than of what has been ſaid in Contempt. XXIII. 
about the Bodies and Roots of Plants, which 
perhaps would be as hardly admited as this Do- 


arine of Attraction and Repulfion, if nothing _ 


was WY © R 2a wm win Tc OA a9 


Po, ej ed SRÞ> © tad A oo — 


he 
elt 
er 
as 
he 
be 
As 
en 
* 
50 
0n, 
B 
V. 
im 
he 
ſee 
en 
der 
be 
nd 
Dy 
m- 
W- 
ns, 
Ny 
can 
ap- 
; of 
ect 
ſu- 
m- 
No 
IM. 
ich 
Do- 
auſ 
be 


fon, and others, who have illuſtrated the Phyſicks 
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bebelieved to be true, but that of which we can un- 


derſtand the Hou and the Manner. Thoſo therefore 
who make other Scruples and Difficulties, may con- 
ſult the famous Writings of Dr. Gregory, Mr. hi- 


of Sir Iſaac Newton, and allow of ſo. many of the 
Arguments which are there uſed to demonſtrate 
this AttrafFion and Repulfion, as they think they 
fully proved the ſame. _ | 

ow to ſhew briefly, that rheſe two Powers 
of Nature are not ſupported by a mere Hypo- 
theſis, bur that we ſee by Experience, that 
one Body is moved towards the other, and one 
Body driven from another, while no Man has 
erer yet been able to prove by any ſatisfactory 
Arguments any ſuch Matter, to the protruding 
Faculty whereof theſe Effects can be aſcribed : 
Let thoſe who are not yet convinced thereof, ob- 
ſerve another Property of Matter, namely, that 
all Things are heavy, or do gravitate and move 
towards the Earth, or Center thereof: After the 
ſame Manner alſo the Planets are carried towards 
the Sun, the Satellites or Moons towards their 
primary Planets ; and yet no body has been able 
to ſhew to the Satisfaction of all, what has been 
the Cauſe thereof ; and even the Arguments that 
are produced to prove the contrary, do not want 
their Weight; all which may be ſeen in the Works 
of the above-mention'd Gentlemen. 

That which we have quoted in Comtemplation 
XXIV. about Light, from Sir Iſaac Newton, (which 
he ſays in his Opticks, p. 336, to be .incomprehen- 
ible to ſuch as follow the vulgar Hypotheſes) is 
in p. 350 of the ſame Treatiſe ſo accurately ſolved 
by that Gentleman according to to the Laws of 
Attraction, and confirmed by ſo many experi- 
mental Truths, that it would be very difficult, 
without ſuppoſing an Attraction, to diſcover any 

| probably 


aug, re Han. 
Cauſes, if there be any, among the Bodies that 


not yet been convinced by any ether Arguments, 
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miſtry futniſhes us with numberleſs Exan 
ſuch Motions in its Eferveſcences and 

Rions of Bodies and Salts, and in its © 
tions ot Separations of Bodies; 


ſent an Attraction and Repulfon. 


ate near each other, we ſhall not here inguite iq 
and even Mr, Meariotte 3 458 115 Treatiſe « 
Vegetation, p. 15, to acknowledge ſuch a: Men 
which he calls a Motion of Unioz, and feems. to 
underftand thereby ſomething analogous. d i 
Attraction. 1 is „ mo 


| | olfs — 
Scr. VI, and VII. Gravity and iss Rn 
To come to the Particulars of ſome: gf k 
Laws of Nature: 1 -- 
One of thoſe Appearances of Nature which 
are ſo familiar to us, that it is daily look d upon 
by the moſt ignorant Men without any Sorpfiſ⸗ 
namely, the Gravity of all Bodies, has oft . 
curr'd to me as an irrefragable Proof of a Wak, 
Powerful and Gtacious God, and let him whos 


feriouſly reflect with himſelf, whether it could We 
happen d by mere Chance, and without any: 
fign, that every thuig which we call a 1 
which is to be found here upon Earth (N 
ſhall not now take any notice of thoſe things ſbat 
are beyond it) falls, or is driven down with g fe. 
tain Force, and by the ſhorteſt Way towards! 
Center of the Earth; and even when hinder'd; 
a reſiſting Power, or any other invinsible 
ſtruction, ſtill preſſes thitherwards, 
times with ſo great a Violence, that we ſee-the 
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prohable Cauſes of the ſame ; beſides this. 
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Burdens, and even whole. Houſes, ſink down chro- 
the Force of ſuch a Preſſure. 

And thoſe wha. would deduce all theſe Effects 
from the 5 Percaſſon N mult, at leaf. 
be convinged — t po uch Preſſures cannot 
be deemed Motions), that there are 
other Laws, that ea in the World, and, other 
Powers OPS than only thaſe Pereuions, 
which proceed f . Excal Mation,. - . 

Particularly, that we may be. convinced of the 
Direction of a 45 e, 5 us conſider, 
Firſh ue f py ae bang — wg. 
the Earth, by Ee Gravity 
this alone it happens. that the Globe of the Earth, 
continues in ite Alt. State, and remains. hanging 
upon its Center 35, upon, nothing ; that the Sea re- 
mains upon its Bottom which is heavier, 


and furniſhes Men with all thoſe Conveniancies 
we have formerly mention'd ; by this Gravity 
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and be turn'd into Prien and ſtinking Lakes; 
by this the Rains, Dew, c. deſcend from the. 
Clouds, and meiſten the Barth, canſing is to bear 
Fruits for the upparting-the- Lid ak Men and 
Beaſts, and providing. Drink for ali Creatures: 
'Tis by this Gravity chat Boats and, Ships can ail 
upon Rivers and Sxag, and that thoſo Waters are 
diſpoſed and rendered, proper to hear vaſt and hea 
ry Burdens upon their Bagks;, and whereby che 
Art of Men, dees produce ſo; many agreeable 
Fountains ay Caic 


from Mountains, and Bumps to miſa Vater, and 
imumerable other Uſes, that: are. owing: only to- 
the Gravity of Water; : Tis chis that cauſas Fire 
2nd Smoak to mau upwards inta the Air, and 
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of the upper, would, after having once dil 
ſelf, remain ſo, and then all things breathing 
would be immediately ſuffocated, even the Filkes, 
as we have ſaid before, could not continue under 
Water without dying; nor could one on N 
ticle of Water (of which there are {ſo many Thor 
ſand in one ſingle little Drop) aſcend into the At 
when the ſuperior Preſſure were removed; as*al 
the Water kept up in the Clouds, being at once 
ſuddenly poured down, all Rain and Dew would 
ceaſe from thence forwards ; and thus this beau- 
tiful Globe of the Earth, together with Men, 
Beaſts, Trees, Flowers, and Herbs, would be 
abandon'd to a general Deſtruction: And if we 
were to reckon up all the Uſes of Gravity, any ane 
that is but the leaſt verſed in natural Inquiries, 
muſt be convinced, that it is no Hyperbole to lay, 
that they would fill a whole Book. „* 


Sect. VIII. Heavenly Bodies gravitate teu 


each other. 


Bur it is aſtoniſhing, what modern Obſerys- 
tions have render'd very probable, namely, That 
this Natural Law of Gravity extends. itſelf thro 
the whole viſible Univerſe, and ſeems to prevail 
over all, even over the great Heavenly Bodies, 
which gravitate towards each other in the'ſame 
Manner as the ſublunary Bodies ſeem to tend here 
with us to the Center of the Earth ; upon which 
Foundation the whole Phyſical Syſtem of Sir Jan 
Newton, who ſeems to be chiefly followed-by 
the great Men of this Age in many things, "is 
built. But I don't here undertake to Gard my ſelf 
upon the bare Opinions of any Philoſopher, for 
much as they are often contradicted by others, ſo 
long as the Experiments are not only not uncon 
ſtably, but likewiſe not ſufficiently known For 
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therefore only endeavour to repreſent ſame few ot 
thoſe things that appear true by Experience, for 
the Advantage of thoſe for whom we; are here 
writing. | 
It An by Experience, that all Bodies be- 
ing once put into Motion, purſue their Way in 
one and the ſame Right Line, if they do not meet 
with any Obſtruction, nor are turn d out of their 
Way by another Power; ſo that whatever is mo- 
ved circularly, as in Tab, XXII. Fig. 1. the Stone 
A in the Sling S A, being ler looſe, will pur- 
ſue its Way according to the ſtrait Line A F 
which touches the Curve AH D E. * 
Now it has been proved by Obſervations, yea 
and admitted too, without any Diſpute, by the 
moſt, if not all the modern great Aſtronomers, 
that the heavenly Bodies, as A, (Tab. XXII. 
Eg. 5.) which they call the Planets, move about 
the Sun S, in a Curve Line AHD-Z, which 
is not circular, but what the Mathematicians 
call an Elipfis, at leaſt comes very near to it. 
And again it is plain, by what has been ſaid, 
that a Planet being in any Point, ſuch as AG, 
Cc. of this Ellipſis AE DZ, would purſue its 
Way according to the Right Lines AF or G1, 
which touch the Ellipſis at A or G, and ſo would 
entirely forſake the ſaid Curve Figure, which it 
deſcribes, were it not that another Power did 
— cauſe it to approach or incline to- 
ward the Sun S, whoſe Force repreſents the Lines 
FG and HI, ſo that we ſee, that from the Courſe 
of each Planet a. plain Proof may be brought, 
that there is an active Force that attracts it every 
Inſtant to the Sun 8. 
Laſtly, Experience teaches us, that the ſame 
Power of Inclination obtains not only in. the 
geat Planets that move about the Sun, of £4 
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XXII. Eg. 1 and 2) with refpe& to d iy 
Sun, but like wiſe in their Sarelires ; for n, 
in thoſe of Jupiter F, and Saturn H, in rin 
to the ſame Planets, ſince theſe are common at. 
tracted to their primary Flaners, after the ſame Mar- 


a www. zi cc 


ner as thoſe Planets are attractec to the du or ( 
exert a Motion by their Gravity towards the fame. t 

: 5 J f 0 | of p 1 5 w #4 c 
Sect. IX, and X. A ſtrong Proof that the H ) 
Bodies grawitate towards each other, aud Comune I 
from thence. | [ 8 0 - % t 
Bo r beſides all this, I muſt not paſs by a N | 
markable Obſervarionrelated by Mr. hien, Pte Wl 1; 
ke. Plyſ. p. 289. who ſhews experimentally, that p 
beſides this Gravitation or Attraction berween'the tl 
Planets and the Sun, and between the Satelhter vi 
and their Primary Planets, there may be viſibly bl 
- diſcover'd the like Attraction between one” Ph ut 
net and the Satellite, of another. Theſe are his Wl (: 
Words, fo far as they relate to this Matter. p. 
For as Saturn H (Tab. XXII. Eg. r and 27 Wl 
mained fome Years ago a long Time alvut its Coma th 
with Jupiter, F, (that is, when Saturn and ſupier Wl 
are at the neareſt to ench other, aud we fee from tht pl 
Sun 8, Saturn at V, and Jupiter at F, in, ora, by 
in a ftrait Line) and co it muſt neceſſarily Wl c: 
follow, that Saturn, by reaſon of the Gre, of its ac 
Body and its Nearneſi to Jupiter, (for it ir but | 
theſe that the Force of Attraction is regulated attording Wl co: 
to Mr. Whiſten) muſt occaſon ſome remarkable ven 
ui ſible Effect: in the Satellites of Jupiter; if that eac 
Planet with its Satellites be attracted to Satumm; a che 
fo the Matter is really found to be, and the Satellit din 
Jupiter do change their uſual Courſe in this Mun, Wl :nc 
of Saturn agreeable to the ſaid Law of Attrafliqn.”>0 Wl ſuc 
that even the ſo juſtly efteemed Aſtronomer the 
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this Attraction in the Heavenly Bodies, after ha- 
ring made the moſt accurate. Calculations, did 
frankly coufeſs, that this Law does likewiſe ob- 
tain among them in full Perfection. 
Now let any one who hitherto has doubted of 
God's directing Power in the World, judge from 
theſe Experiments, whether there be not a won- 
derful Force acting upon theſe vaſt Globes (whoſe 
Magnitudes are not wont to be meaſured by 
Feet, Fathoms or Miles, but by whole Diame- 
ters of the, Earth ; and whereof one, namely Ju- 
piter, contains 8000 of the ſame) which Power 
ſo violently protrudes thoſe Bodies without any 
Inſtruments, that no Cannon Bullet can be com- 
pared to the {wiftneſs of their Motion; and at 
the ſame time does ſo direct the manner of theſe 
nolent Motions likewiſe, without uſing any viſi- 
ble Means, that they are obliged (in ſpight of the 
unconceivably ſtrong Efforts, which. they inceſ- 
ſanly make, to fly out of their; Orbits, ) to obey the 
preſcribed Laws of Attraction or Gravitation to- 
wards each other in every the ſmalleſt Point of 
their Way ; and thereby todetermine their Motion 
within ſuch narrow Bounds, even ſo far, that theſe 
Planets at a greater Proximity to each other, do 
by the ſame Laws continually depart farther from 
each other, and fo render an Obedience thereto 
according to the moſt exact Rules. 
Enalh, After all this, let the unhappy Atheiſt 
conſider, ſince all theſe, Heavenly Bodies. axe dri- 
ren or attracted with ſo dreadful a Force towards 
ach other, whether it happens without Wiſdom, 
that they having for ſo many Ages moved accor- 
ding to theſe Laws, have not at ſome time or 
mother fallen foul: or ſtruck againſt eack other in 
ſuch a manner, as to burſt in a thoufagd Pieces; 
the rather, becauſe even. ſome of the R 
Mathematicians e it is poſilble that 
| | i i not- 
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8 the regular Motions aſcribed to 
the Comets, they may yet run againſt the e 
of the Earth, and ſo produce a Percufſiohi beter 
two ſuch ſwiftly moving Bodies, which no 
can think upon but with Terror : But of this 
fott of Heavenly Bodies, ſince we know 0 * 
of em, excepting what is liable to Dif 
mall make no farther mention here. T 
tain, that unleſs an Atheiſt does wle fy 
his own Principles, and allows that an 1 
able Wiſdom and Power working with Vilible 
Means, has place in the World, he will e n 
continual fear, that the like Misfortune | ay be 
fal the Earth upon which he dwells : For that 
theſe Laws according to which ſuch great Rules 
none excepted, do continuall endeavout; to 25. 
proach each other, can be aſcribed to any" He 
Caufes than merely to the Will of the: 
DireQor, does not feem to me to have. ever ye 
been proved by any Body. | 


SRC r. XI. The Operations of Groviy in Aul 
aud Bombs. 
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Nz1THzRk Time nor Place will pen 
— here any more of all thoſe Arguments 
m Mechanicks or the Science of Motion, by Which 
we could ſtrongly prove a directing Wiſdom, 7 


all the Motions of Bodies running A, 
among each other, even to the very ſmalleſt; in 155 
found to obſerve certain Laws, "which — 
proceed but only from an Underſtanding ler 
erful Being, ſince they are regulated according be 
Reaſon and judgment Line: 

The aforementioned Gravity ſeems alone u ding 
give ſufficient Proofs thereof in thoſe Tn - 
which are every where obſerved mom Md MT 
the Superficies of the Earth, 1 wy Foun 
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And for greater Confirmation, what is there in 
the World more Untractable, more Ungoverng- 
ble, than the Motion of the Parts of Gunpowdet 
when tis ſet on Fire? And who could have ima- 
zined that thoſe Motions in the diſcharging of Bul- 
lets from Guns, and toſſing of Bombs from Mor- 
ters, do always obſerve the Laws of Gravity 

ſcribed to them in their I. orce and 
Coicneſs,with ſo much Accuracy and Nicenels, as 
to become on that very account the Objects of the 
Mathematicks? And yet we ſee that they don't 
move one Point forwards without continuall 
obeying the ſame in their ſo ſwift a Courſe, An 
this Experience is even proper from whence to 
form fixed Rules in Gunnery and Bombardi 
whereby Bodies protruded with ſo unexpreſſib 
2 Force, in a Courſe ſo ſwift, as hardly to be re- 
ſtrained by any Powers, can be ſo exactly deter- 
mined and regulated by the Deſign of Men, - who 
have ſtudied the Laws to which they are Subject, 
25 to be made to fall upon, or ſtrike any particu- 
lar haz provided the ſame be within their 
reac | x 


— 


dre r. XII. The Operations of Gravity in the Cate- 
naria or Chain- Curve. 5 


We could here produce numberleſs Cafes in 
which it may be proved, that not only thoſe pro- 
digious flying Globes, ſuch as Cannon-Bullets and 
tombs, of which we have already ſpoken, but 
lkewiſe thouſands of Millions of others, and of 
the ſmalleſt Bodies, do deſcribe Geometrical Curve- 
Lines, wherein the 2 of the Line, accor- 
lng to all the Laws of Mathematicks, is preſerved 
0 all its Points. Thus there run many thouſands 
df Water- Particles out of the ſpouting Pipe of a 
fountain, and not one of em ſhall tranſgreſs the 
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Line which the Mathematician can ſneẽ, 
ought to deſcribe in thoſe Circumſtances. "What 
Honour did that great Mathematician Lin 
quire, by ſhewing that he had attain'd to 4 


Knowledge of the Curve-Line A CB, Tab. XXIV, 
Fig. 3. which is produced by the Gravity "of the 
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AB? And how much Eſteem and Credit has it 
given to Dr. Gregory, to have been the firſt Neo- 
verer of ſome new Properties of the ſame? How 
many Mathematicians have in vain turned I the 
Powers of their Mind towards theſe Diſcoveries, 
who notwithſtanding that they ſufficieritly "knew 
the Properties of Gravity, which was the dh 
true Cauſe thereof; yet are forced to o that 
they were unable to deſcribe rightly upon P 

the Catenaria or Chain-Line, for ſo the abovela 
Curve is named? And who can contemplatewitt 
out Aſtoniſhment, how nimbly the ignorant Pars 
of which this little Chain conſiſts, do diffpok 
themſelves by their Gravity into that Orlet, 
which is requiſite to produce the ſame? And thus 
= might give many more Examples of the lame 

ature. | ul 


Sz cr. XIII. There can be no Ignorant Neo) Fi 
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Cauſe deduced from a Series of Ignorant Cauſe qr 

rating together. | 93 

IK now very well, that thoſe who ſet then- de 
ſelves as much as poſſible againſt a Er _ 
God reſulting from the Creatures, will aue, fo 
that theſe Laws of Nature, according to Which 1 
all theſe Things happen, and this Diſpoſition A. 
the Parts of the Catenaria, this Motion of Foul ©. 
tain Water in its Courſe and Line, this Directia m1 


of Bullets and Bombs in their Flight are wy 
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ſhould happen otherwiſe; and this they maintain 
to be the Reaſon that thoſe Mathematicians 'who 


the Premiſes. © 

For Inſtance, it is known that there is a Law 
in Nature, that in caſe two Powers do equally 
a& upon a Body A (Tab. XXIV. Fig. 4.) of which 
one acting in the Direction to A K, and the other 
according to AL, (and move the ſaid Body) 


lent, that Body will be moved according to dif- 
ferent Lines A D, AE, or A G, which are found 
and determined by drawing a Diagonal Line in 
the Parallelogram AB EF, AH G C, the Sides 
of which conſiſt of the Lines along which the 
Body would be moved by each particular Power 
in the ſame time, as here AB and AF, or A H 
and AC; from whence it then follows, that if in 
a Minute, or more or leſs time, the Body A 
ſhould be moved by one Power from A to C, and 
by another Power from A to B; that the ſame 
Body A, by the Action of theſe two Powers, 
would equally in one Minute be protruded, accor- 
ding to the Line A P, the Length A D, which is 
the Diagonal of the Parallelogram ABC D. 
But in caſe the Firſt Power could move the ſame 
not from A to C, but to F in one Minute; and 
the Second Power remained the ſame, it might 
deſcribe the Line A E in a Minute: In the like 
manner alſo for the ſame Reaſon, if the Second 
Power that protrudes it towards AL. were greater, 
and could carry the Body ina Minute from A to 
H, if the Firſt remained unchangeable accordin 
to A C, by both the Powers together the Body A 
might in one Minute run the Space from A to G 
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neceſſary, and that it would be impoſſible it 


argue juſtly, can draw Concluſions agreeing with 


that as the one or the other is more or leſs Vio- 
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From which Principles, Sir Iſaac Newton has 
ſhewn briefly in his Princip. Philo. p. 14, and 
Mr. Varignon more largely in his Nouuelle . 
nique, that all the Laws of Motion, and the Rules 
of Mechanies do neceſſarily flow, and have given 
Inſtances thereof in all the Mechanical Powers, 
It is likewiſe known, that the Flight-Line. of 
a Bullet diſcharged from a Cannon, (Tak. AMV, 
Fig. 5. ADE F) is determined merely by this 
Law of Nature; foraſmuch as there are: een 
where two Powers acting upon it, viz.. one, Which 
being produced by the force of Gunpowder, does 
continually impell it from A to K; and another, 
that of Gravity, which cauſes it to deſcend conti. 
nually by the Lines AB, DL, E M, @c. which 
are at Right Angles with the Horizon, + 


Sec Tr. XIV, The Firſt Motion, proves a God; a 
does alſo the Continuation and Communication 
of Motion. - 


Six cx the Philoſophers, whom we are endes 
vouring to convince, are wont to inquire into 
and to prove the immediate Cauſes of all Thi 
from their Effects or Operations only, why. do 
they not more ſeriouſly endeavour to aſcend to 
the firſt Cauſe of all Things? They find that the 
moſt, if not all the Appearances in Nature that 
have been hitherto known, are canſed and brought 
about by Motions; whether we may call then 
Protrufioris, or (with ſome other great Men di 
the preſent Age) Attractions or Re 23 they 
inquire what Laws of Motions mull ollow from 
either Percuſſions or Attraftions ; Now let them ex. 
tend their Studies to the Cauſe that firſt produced 
theſe Motions, and immediately the Power. of 3 
Deity will appear to them from Mathematica 
Concluſions, eſpecially if they will pleaſe to 10 
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fle& upon what Experience has taught them and 
all Mankind; namely, S i 

I. That a Body may be put into Motion, and 
may likewiſe be at Reſt, or ceaſe from Motion; 
arid that in both thoſe Caſes it will remain a com- 
pleat Body, and preſerve its Exiſtence. 

II. It follows from thence, that Motion does 
not belong to the Being of a Body. | 

III. Whereupon it may be here obſerved, that 
the famous Sir Jaac Newton, and the Commenta- 
tor upon his Arguments and Demonſtrations, 
Mr. Whiſton in his Prælett. Phyſ. Defin. I. p. 25. 
(we Inſtance in both theſe Gentlemen, becauſe no 
Body will diſpute them the Title of very great 
Mathematicians) haye rightly deſcribed or defi- 
ned a Body to be anextended and ſolid Subſtance, 
not only indifferent to Motion and Reſt, but like- 
wiſe without any Power in it ſelf, and ſimply Paſ- 
five (Sabſtantia Iners & Paſſiva) of which Mr. Mari» 
tte gives a Proof by ſeveral Experiments, in the 
Fifth Propofition of his Treatiſe about Percuſſion, p. 31. 
ſhewing that how much more ſolid a Body is, that is 
tolay, how much more of Corporeal Matter it con- 
tains within the ſame Space, ſo much greater is 
the Reſiſtance which it makes againſt Motion. 

IV. So that from all this it is eaſie to conclude, 
that no ſuch Thing as a Bady can be the firſt 
Cauſe of thoſe Motions, which nevertheleſs we 
find to obtain among Bodies. 

What can then follow, ſave only that the firſt 
Cauſe thereof muſt be Incorporeal, and even won- 
derful and unconceivable in his Operations, fora 
much as not being a Body himſelf, he is able to 
move all Bodies. f 1 

Who is likewiſe the firſt Cauſe of every Thing 
that happens in the World, in which every Thing 
is performed by Motion; who is a Cauſe wark- 
ing freely, and according to his own good Plea- 
| 1114 ſure 
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ſhewn briefly in his Princip. Phileſ. p. 14 
Mr. Varignon more largely in his Nouvelle 
nique, that all the Laws of Motion, and the Rules 
of Mechanies do neceſſarily flow, and have given 
Inſtances thereof in all the Mechanical Powers. 
It is likewiſe known, that the *Flight-Line of 
a Bullet diſcharged from a Cannon, (Tab. XNIV. 
Fig. 5. ADE FG) is determined merely by this 
Law of Nature; foraſmuch as there are: every 
where two Powers acting upon it, vix. one, which 
being produced by the force of Gunpowder, does 
continually impell it from A to K; and ayather, 
that of Gravity, which cauſes it to deſcend conti- 
nually by the Lines A B, PL, E M, &. which 
are at Right Angles with the Horizon. 


Sec Tr. XIV. The Firſt Motion proves a God « 
does alſo the Continuation and Communication 
of Motion. 1 
Sic the Philoſophers, whom we are endes 
vouring to convince, are wont to inquire into 
and to prove the immediate Cauſes of all Thi 
from their Effects or Operations only, why, do 
they not more ſeriouſly endeavour to aſcend to 
the firſt Cauſe of all Things? They find that the 
moſt, if not all the Appearances in Nature that 
have been hitherto known, are canſed and brought 
about by Motions; whether we may call them 
Protrufions, or (with ſome other great Men 0 
the preſent Age) Attractiont or 1 * 11; they 
inquire what Laws of Motions muſt follow from 
either Percuſſiout or Attractions: Now let them er. 
tend- their Studies to the Cauſe that firſt prodyced 
theſe Motions, and immediately the Power. of 2 
Deity will appear to them from Mathematica 
Concluſions, eſpecially if they will pleaſe or 
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ect upon what Experience has taught them and 
all Mankind ; namely, 5 7 

I. That y may be put into Motion, and 
may likewiſe be at Reſt, or ceaſe from Motion ; 
ald that in both thoſe Caſes it will remain a com- 
pleat Body, and preſerve irs Exiſtence. 

II. It follows from thence, that Motion does 
not belong to the Being of a Body. | | 

III. Whereupon it may be here obſerved, that 
the famous Sir Jaac Newton, and the Commenta- 
or upon his Arguments and Demonſtrations, 
Mr: Whiſfton in his Prælect. Phyſ. Defin. I. p. 25. 
(we Inſtance in both theſe Gentlemen, becauſe no 
Body will diſpute them the Title of very great 
Mathematicians) have rightly deſcribed or defi- 
ned a Body to be an extended and ſolid Subſtance, 
not only indifferent to Motion and Reſt, but like-, 
wiſe without any Power in it ſelf, and ſimply Paſ- 
five (Subſtantia Iners & Paſſiva) of which Mr. Mari» 
ate gives a Proof by ſeveral Experiments, in the 
Fifth Propofition of his Treatiſe about Percuſſion, p. 31. 
ſhewing that how much more ſolid a Body 1s, that is 
tolay, how much more of Corporeal Matter it con- 
tains within the ſame Space, ſo much greater is 
the Reſiſtance which it makes againſt Motion. 

IV. So that from all this it is eaſie to conclude, 
that no ſuch Thing as a Bady can be the firſt 
Cauſe of thoſe Motions, which nevertheleſs we 
find to obtain among Bodies. BY 

What can then follow, ſave only that the firſt 
Cauſe thereof muſt be Incorporeal, and even won- 
derful and unconceivable in his Operations, fora 
much as not being a Body hi he is able to 
move all Bodies. ; 

Who is likewiſe the firſt Cauſe of every Thing 
that happens in the World, in which every Thing 
is performed by Motion; who is a Cauſe wark- 
ing freely, and according to his own good Plea- 

| 1114 ſure 
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ſure without any Neceſſity; becauſe, tho Bot. 
on cannot be made without a Body, yeta 
exiſting, it cannot be proved by any Conſequence 
that it muſt neceſſatily move; ſo that if it he en. 
dowed with Motion, the ſame muſt be dediiced 
from a Cauſe operating without any Necellity. - 
Now this Cauſe mult be infinitely Powerful, to 
be able to frame an Edifice of ſo vaſt an Extent 
as the Univerſe is, and to move ſuch mighty Bo- 
dies as the Planets with ſo 75 a Velocity a8 his 
been ſhewn above; he mult likewiſe be miinitely 
Wiſe, ſince he is able to direct the Motions of 
numberleſs great and ſmall Bodies to ſuchgleri 
ous Purpoſes. This I think no Body who under- 
ſtands what has been already ſaid can deny with 
more Reaſon than he can ſtifly maintain, that 2 
Ship can ſail without a Rudder; that a Watch 
can ſhew the Hour without a Hand ; that a Bel 
can ſound without a Clapper, and ſo of many 
other Machines, that they axe made without any 
Deſign. Now in all Matters where we can dil- 
cover a determinate End and Purpoſe, it mull be 
confeſſed, that a wiſe and underſtanding Peing 
is concerned in the framing of them, ſince no- 
thing that has no Knowledge can propoſe any 
End to it ſelf, Finally, this Cauſe wk be infinite- 
ly good, ſince by ſuch Motion it imparts Lit: 
and Breath to all Animals, and beſtows number- 

leſs other Benefits. | 

Beſides all this, ſince it is here ſuppoſed. that 
we have to do not only with a Sceptical Philoſo- 
pher, but likewife with a Mathematician too, and 
who conſequently in order to ſupport the prece- 
ding ObjeRions, thinks himſelf capable to-ſhew 
| how the Laws of Motion may by a perfect Ne- 
ceſſity be deduced from each other without an 
Divine Direction or Original; we intreat this 
Diſputer, that he would only recollect — 2 
1 uam, 
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Axiom; without which all Mathematical Ao 
mentations would be in vain, and which therefore 
Mr. }/hifton terms the moſt Fundamental of all; 

in his Prælett. Phyſ. Mathem. Axiom the 1. p. 41, an 
which likewiſe Walls in his Mechan. cap. 1. Prop. 
11, 12. Huygens, Newton, Keil and Mariotte (which 
laſt has endeavoured to render the ſame more plain 
by a particular Experiment) and many others have 
laid down for the Foundation of Mechanics, it 
is briefly this: rr 155 
A Body being once at Reſt, or in Motion, ceaſes not 
from that Reſt, or from being moved in a Right Line 
with the ſame Force, and without any Augmentation or 
Diminution thereof; unleſs another Force acting upon it 
produces a Change therein. vi +54 
This is allowed by every one, when a Body 
is at Reſt, but when in Motion *tis doubted by 
many unexperienced Perſons; but fince onr Phi- 
lolopher is ſuppoſed to underſtand Mechanics, 
he muſt be likewiſe convinced of the Truth of 
this Law of Nature, fince a great Number of Ex- 
periments have been made in Machines to con- 
firm the ſame, by which this Law is with ſuffici- 
ent Certainty proved a Poſteriore. And it will 
plainly appear to him whom we ſuppoſe to have 

read the Writings of great Men, what Pains the 
have taken in ſeeking after a ſatisfactory Canſe 
of this wonderful Phenomenon, which will there- 
fore be unneceſſary to mention here; and that 
ſome of em have aſſerted in expreſs Words, that 
the Almighty Gop is the only Cauſe thereof. See 

Keil's Introduct. p. 118. | 

And if he till retains his Doubts, let him con- 
der the following Law of Nature, according to 
which it has been allowed and experienced by every 
Body, that the Motions, and all their Differences and 
Changes in all Bodies are greater and ſmaller in Pro- 
portion, as the Powers which impreſs the ſame 10 
thoſe 
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thoſe Bodies are greater or ſmaller. Fr; 
this Argument produced by moſt, that all 
are proportionable to their adequate Cauſes : See 
Wallis Mechan, cap. 1. WI So that if ane ger- 
tain Force cauſes one Motion, the ſame being 
doubled will cauſe a double Motion, à triple 
Force, a triple Motion, and fo on. 5 
And let him ſuppoſe, that if a Man in the be 
inning of the World, or four or five hundred 
— ago, had laid a little round Marble upan z 
Table, and to put the ſame in Motion had given 
it a Fillip with his Finger; the ſaid Marble, ac- 
cording to the abovemention'd Law of Nature, 
would (if no other Force had oppos'd its Moti- 
on) have moved to this very Minute with the 
ſame Velocity in a Right-Line, and without cee- 
ſing, would have continued to run in the fame 
Line ſuch a Length, as no Man could determine 
the end of. 6 
He knows that this is no vain Opinion, but, 
as we have fully ſhewn before, a Law of Nature 
really obtaining in moved Bodies, confirmed b 
very many Experiments, and upon which 
the whole Science of Mechanics and Percuſſuw, 
particularly the Properties of accelerated and feu 
ded Motion are founded ; Examples of which may 
be met with in the Demonſtrations of the tu 
firſt Propoſitions of the Mechanics of Dr. Wallis, 
And let him farther conſider with himſelf, if n0 
Divine and Incomprehenfible Power had place 
herein, which cauſed the Continuation of this Mo- 
tion, and which obliged all Bodies continually 
to obſerve a Law, that otherwiſe was neither do 
be believed nor underſtood ; whether he could 
imagine that the ſmall and contemptible Force 
communicated by the Fillip of a Finger, could be 
the adequate Cauſe of ſuch a Motion, by Wich 
this little Body can exceed in its Courſe all the 
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The Religious Philoſopher. 905 - 
Bounds that he or any Man living is capable of 
preſcribing to it, without any loſs of its Force 
and Velocity; and whether any one beſides him- 
(if would ſay, that this ſo great an Effect can be 
accounted proportionable to ſo mean a Cauſe as 
the Fillip ofa Finger; and if this does not ſatisſie 
him, if he be a Mathematician, he muſt know 

|, that no Body can be ſo ſmall, or move with 
{o little Force, but that ſtriking againſt another 
(which is at Reſt, and has. no Obſru&ion) 
how great ſoever this laſt may be, it will move 
it, and cauſe it to run forwards in a ftrait 
Line, ſo that both of em will proceed with 
equal Swiftneſs; tho* ſuch Swiftneſs will be 
ſmaller than that which the firſt moved Body was 
endowed with alone. (See beſides, concerning this 
Matter, Wallis his Mechanics, Ch. XI. in the Scholi- 
un, dect. II.) * 

So that from hence it follows, that when a lit- 
tle ody, not ſo big as a Marble, but ſo ſmall 
eren as the fineſt Grain of Sand, being protruded 
by the Fillip of a Finger, runs or ſtrikes againſt 
another Body, which we will ſuppoſe to be as big 
25 the whole Globe of the Earth, or if you will, 
thouſands of times yet bigger (provided that nei- 
ther of em be Elaſtical, and conſequently re- 
bound from each other) this great Body will not 
only be protruded * oh with ſuch a Grain of 
Sand according to a Right Line; but unleſs ſome | 
oppoſing Force or Obſtacle do intervene, and hin- 
der the aforeſaid Motion, the' great Body, as 
well as the little Grain of Sand, will by the Force 
of this Fillip, continueto be moved according tothe i] 
aid Line inceſſantly ; and if they were to meet in 
their Way with a hundred thouſand of other Bodies, | 
and each of them were a Million of times big- 3 
ger than the Earth, they would carry them all | 
long with 'em in Conſequence of this Ls 

| Force 
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Force, without any ones being able to determi 


Nowy that this, how wonderful ſoever it 25 
pears, is certainly true, no Mathematician cn 
deny; but let this Sceptical Philoſopher, "who 
hopes by the neceſſary Deductions of one Lad 
Nature from another, to elude the Providence 
and Intervention of a God; I ſay, let him fhey 
us from his Principles, whether he can any ways 
comprehend, not that ſuch a Thing aually hap- 
pens (for this the Mathematics will teach hin) 
but how, and after what manner this Force of: 
little Grain of Sand ſo moved does act; ſo tha 
any Percurſſion thereof does not only protrudefſuch 
unconceivable great Bodies with any Force, 
but likewiſe can continue the Motion of then 
without ceaſing for thouſands of Ages: And it 
has been long a queſtion in Phyſicks, How the Me 
tion of one Body is communicated or transferr d i aus 
ther? which as far as 1 know, has never yet ben 
rightly anſwered by any. — 
Then in caſe he could make no other Reply there- 
to, than that both the Communication and Contiuat- 
on of Motion, is ſomething which indeed he ſees 
daily happening, and in the ſame Caſes ; but that 
yet the moſt internal Eſſence of Motion is not {0 
well known to him, as that he ſhould be ableto 
ſay, after what manner it paſſes from one Body 
to another; ard notwithſtanding what is accoun- 
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Inſtance produced ſuch a Motion in the Sand) h 
long ceaſed to exiſt ; yet the Effect may laſt dot 
only in its Form or Being, but likewiſe in the 
ſame Force, ſuch a Number of Years as no Man 


thereof, it is well known to thoſe that underſtand 
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The Religious Philoſopher. 
Cannon by the Force of the Gunpowder inflamed, 
would continue its Motion with the {ame Strength 
and Swiftneſs for thouſands of Years, unleſs hin- 
der d by ſome other Force, notwithſtanding that 
the Flame of the Gutipowder had ceaſed long be- 
fore : Will he not then even by this his own An- 
wer be compelled to acknowledge, that here, as 
before in the Motion of the Body itſelf, there is 


likewiſe an incomprehenſible Power operating in 


the Communication and Continuation thereof 7 


Szcr, XV. The Reaſons produced by ſome for the 
Continuation of. Motion, ſeems too weak. 
IKnow very well, that ſome great Mathe- 
maticians who even confeſs that they can ſhew no 
Cauſe of this laſt Phænomenon of Divine Power, 
which maintains every Thing in its Exiſtence, and 
by Conſequence likewiſe this Motion of a Bullet 
in its Continuation, ' to Illuſtrate the Matter, 
affirm, that a Bullet being once put into Moti- 
on will always remain ſo; juſt as a Square, and a 
Globular Body will always retain the ſame Figure ; 
but I hope 1 ſhall be excuſed by them, if notwith- 
ſtanding all the Eſteem which I have for their 
Learning, I here add, that this Compariſon, tho 
produced with the beſt Deſign, which is to ac- 
knowledge God for the Cauſe, ſeems to me ſome- 
what too weak, and not ' ſufficiently Analogous 
and Proper : Since, Firft, tho' a Body being once 
tuned from a Square into a Globular Figure, 
tho it remains of itſelf Globular, yet the laſting 
Operation of the Globular Force does entirely 
ceaſe : Whereas on the contrary, a Body that was 
once Still, and ar Reſt, being put into Motion, 
the laſting Operation of ſuch moving Force will 
fully remain. Secondly, Since a Body cannot move 


of it ſelf, being according to the Deſcription of 


thoſe 
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thoſe Gentlemen a ſluggiſh Lump of Matter, and 
all Motion ſeems to require a Force which Gt. 
nually produces it; foraſmuch as we feed 
d Strength and Violence exerted by a Bodj 
once moved (as for Inſtance, by a Bullet ſhot out 
of a Cannon) which whilſt it remained motio- 
leſs, could not exert the leaſt Force: So it rem: 
to be a neceſſary Conſequence, that a Body that 
has continued already a thouſand Years in Moti 
on, ſhonld not retain the ſame Motion for : 
thouſand Years following, without a Power 40. 
ing upon it, and producing farther Motion; where: 
as in order to retain a Circular Figure, there ſeem; 
no farther Force to be neceſlary, than that a f 


ſhould at firſt aſſume ſuch a 3 1 
Nor is this oppoſed by any Mechanical Ee 


ments or Rules; by which it plainly appears, that 
one Body running againſt and ſtriking upoꝶ 0 
ther, which other is at Reſt, both of em il 
continue moving with equal Swiftneſs in a Niet 
Line, till ſome other Power ſhall cauſe a £ 
therein; but it is not maintained nor demo- 
ted, that with the Continuation of this Meda 
the Power that protruded the Body, does not. . 
main conſtantly acting. 1 
Now which ſoever of theſe be true, it is {ure 
enough; 1. That this Communication and C- 
tinuation of Motion are both obſcure and entire: 
ly unconceivable, as to the manner of their Fro- 
uction. 2. That they are the Foundation d 
every Thing we are taught in Mechanics, and 
of all that pens in the World; inſomuch, that 
nothing can ſcarce appear plain either in Meght- 
nics or Phyſics, to ſuch who have not inquired 
into the Laws thereof. X 5 
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himſelf, whether he malt age confels an al- 
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I. That there is a Power acting in Natute after 


2 manner not to be*comprehended by him, tho 
the Effects are obvious to every one. þ 
II. Whether all Things are not brought about 
in the ſuppoſed Cafes by meer natural and igno- 
rant Bodies, according to the moſt ſecret Me- 
thods of the Mattiematicks. - 
III. And conſequently, whether there does not 
then appear a Power in this Univerſe; which acts 
not only Incomprehenſibly, but likewife Rarionally, 
chat is to ſay,accotding to Laws reducible to right 
Reaſon, or otherwiſe in ſhorter Words, whether he 
cannor diſcover a God in all theſe Things; who 
to the end, that he may be found not only 
thoſe that ſeek him in his Works, but like 
by ſceptical and irreligious Philoſophers too, has 
impreſſed clear and manifek Tokens of his Incom- 
prehenſibility, and conſequently of his Greatneſs 
_ the Origin of Phyſics, and the very Laws 
Nature; to the end that an Inquirer into the 
Knowledge of Nature, how diligent and pene- 
trating ſoever he may be in many Matters, pet 
if he be careleſs in this one great Point, may, 
fore he proceeds any farther, be armed againſt 
this Temptation that has cauſed ſo many to wan- 
der and depart from true Knowledge and Wiſ- 
dom; foraſmuch, as becauſe they obſerved the 
Neceſſity of Mathematical "Conſequences, and 
likewiſe that natural Things do always realty 
adapt themſelves according to the fame, they 
tierefore begati to imagine, chat all Things come 
do 


\ 


to paſs by a blind Fatality; but if they had 
riouſſy and properly. attended at the Begin 

to the firſt and earlieſt Laws of Natute, 8 
would have been convinced of the contrary ; Fo 
let em tell us, as great Mathematicians a8 they 
pretend to be, from what Conſequence it "can þ 


. * 


neceſſarily deduced, that there muſt ever han 
been any Motion in the Univerſe ; and t 
might not as well have remained without aw 
Action, and without any Changes, entirelyquit 
and at reſt ? And again on the - contrary; what 
Neceſſity there is that all Motion ſhould, not be 
ſo dreadfully ſwift and diſorderly, that! even 
Fas ſhould be thereby deſtroyed and co 
2 2 Ar 1 1 
Can any Body likewiſe deduce theſe. Pri 
from any Laws of Neceſſity, that is to ſay. 
Laws that cannot be exerted otherwiſe, not gie 
wiſe underſtood ? And yet this juſt Dulpolitio 
of 1 is 8 ——— 79 
is agreeable, of all that is neceſſary, and of A 
that is wonderful in the World. a ee 
i nie — 
Sect. XVII. Other Reaſons againſt the Neu 
Natural Laws. | gig | 


F: al TOY 10, 6 25 a8 
| Ons might alledge many Things t pore 
this; as for Inſtance, ſince all Bodies nt of 
ſtriking againſt one another (tho they be hand 
ſoft, provided they be not Elaſtical) do either to 
rally or partially loſe their Motion ; and falling 
upon an immoveable Obſtacle, ſuch as 4 Wal, 
and the like, remain perfectly ſtill without exert 
ing any farther Force; which Laws are: know 
to all the Mathematicians, and may-be found. l 
the firſt Propoſition of . Percuſſion. by Wallis and Ms 
riotte, p. 88. What Neceſlity is there that has 5 
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vented the Motion, whereby cvery Inſtant k 
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to other Bodies ſtriking 


911 
many Millions of Bodies throughout 5 the Uni- 


verſe ſtrike againſt each other, ftom ceaſing eithet 
totally, or in a great Meaſure, in ſo many thou- 
ſand Tears ? If it ſhould be ſaid that it continues, 
and is maintained, becauſe the moſt and even the 
very hardeſt Bodies are £ndowed: with an Elaſtic 
Force, by which a new Motion is communicated, 
againſt them, as we ſind 
it true in ſeveral. Caſes ; yet this farther Queſtion, 
ſtill remains; What Negeſſity can the beſt Mathe- 
matician ſuew for Bodies being endowed with 
any ſuch -Elaſticity: ; eſpecially ſince it appears, 
that there are ſo many Bodies that have no ſuch 
Faculty in them, and conſequently that it does 
not reſult from the Nature of Bodies If it be 
ſuppoſed that this is brought to-- paſs by what 
they call a Subtile Mater, (not to examine now 
whether ſuch a Matter be capable to produce 
this Forge, and even tho we ſhould grant it,) yet 
it is nevertheleſs plain, that if the foregoing Ef- 
ect, or the Elaſticity be a neceſſary Quality, the 
— that is alledged thereof, muſt likewiſe be 
neceſlary. Ai: 9 291073010 
— it is needleſs to ſhew, that the greateſt 
Philoſophers are not able to deduce: this Motion 


# 


of ſuch fine Matter, as neceſſarily reſulting from 


the nature of Bodies themſelves , (which are en- 
tirely unactive) or from any thing beſides. 
Moreover, ſince ſuch a Body being driven 
againſt any Obſtacles; which it cannot remove by 
its own Force, does preſently loſe that Force, 
together with its own: Motion, what Neceſſity is 
there, that it ſhould happen otherwiſe in the on- 
ly Caſe of Gravity ? So that When à Body falling 
own immoveably, by the Force of its Gravity, 
upon another Body, ſtrikes againſt the ſame, it 
ceaſes indeed to move any longer, but yet does 
by no means loſe its Force, but oftentimes pro- 
Vo l. III. K ceeds 
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the true Original of all things which ape i 


910 The Kiko euere, 
ceeds to preſs with ſo much Violence, 
the ſame Right Line or Direction, 42 ec 
thereby great Bulwarks, Walls, and the He U 
turned # te" ; and tho' as many Cauſes 
ſhould be Alledzed, as there are e ent. Hh 
theſes, who can prove, that the 
ceſlarily reſult from the Nature of Bodiex? © IA 
So that if indeed e could and pro- 
perly trace them back from Cauſe to C e 
ſhould unqueſtionably find, that the firſt, Which 
is the of all the reſt, acts without any Ne. 
ceſſity, both as to the things themſelves, "as! alſo 
to the Manner thereof. 51 
For which Reaſon, the Wiſdom that 
in theſe Operations, and the Power being 
together, we need not ſearch any f 
Great, Glorious, and Adorable God 3 5 7 
the End that every Body be convinced"thar 


Nature, is only to be deduced from his == 
Perfe&ions, has depoſited, and does ſtill 
the undeniable Proafs thereof, in the 2 — 
Principles of all things. | bf 
Szcr. XVIII. The Proof of a God from he Mw 
of the Particles of Light. * I. 
Bu r to turn into the Way again from this Di- 
greflion, which yet was, in ſome manner, weeel- 
ſary to convince fome unhappy Mathemaricians, 
not ſo much of their prepoſterous Ways," as 
their Neglect and Omiſſion in juſtiy diſputing 
concerning the firſt Cauſe of all things: e 
then paſs on to other Matters, and produes d 
Proof, which will appear undeniable to A 
ſonable Perſons, of a God ditecting every thing 
even to the ſmalleſt Particles and- Atoms, 48 we 
. N —  —— 7 2 2 
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How many. Millions of Millions of the Far- 
ticles of Light do iſſue, in one Inſtant, from the 
Flame of a Candle? How much, yea, how un- 
conceivably ſwifter are they than -a Cannon-Bul- 
jet? Concerning which the Reader may conſult 
the XXIV and XXV  Contemplations, and if we 

would ſee how exactly they obey the Rules 

preſcrived to them, in all their Number and Ve- 
—— let us ſuppoſe the Flame of a Candle ar 
AB (Tab. XXIV. Fg. 6.) and hold with one Hand 
2 common Spectacle-Glaſs at G L, at a pretty 

good Diſtance from the Candle, and with the 
—— Hand a white Paper at f h, jaſt behind the 
Glaſs, which being carried backwards to e d, you 
will meet with a Place ava 6, where you will ſce 
the Light which at firſt appear d confuſedly upon 
fh repreſenting perfectly and diſtinctly the Flame 
of a Candle inverted. 

Now we know that this AY + inverted Picture 
at ab, is ame no otherwiſe than that the 
Rays comin the Point A, and making os, 
Cone A from afrer having paſſed through th 
Glaſs G L, are all collected a at the Point a, as thoſe 
from the Point B at b, from C at c, and ſo thoſe 
that come from all the Points of the Flame are 
al collected in ſo many Points upon the Paper at ab, 
and there croſs each other; for which Reaſon the 
Pictures or Images, at f h and de, remain whol- 
ly confuſed x becauſe” the Rays coming from a 
Point of the Candle. as A, upon that Place, do fill 
2 large Space, and are mixcd with one another, 
% bas been ſnewn before. 

This being done, and the Coutſe of the Light 
underſtood, —— any Man whatever caſt hig Eyes 
upon this e obſerve in what a vaſt Num- 
ber the Particles o Light run, and are * mingled 
m —— Rennes ſt before the Glaſs ; ſo that all 

of Kays r GP L, "GCL, 
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and others that have their Tops or Vertices.in each 
Point of the Flame, as A, B, C, Cc. (of wh 
there are but three repreſented here, tho® the be 
numberleſs) do compoſe a confuſed Heap*of*an 
unconceivable Number of Particles of Light et 
n n, before they come from the Flame upon” the 
Glaſs; which Particles run an infinite Number 
of Ways obliquely and tranſverſly among one a- 
other, as they fly towards the Glaſs: Let him 
likewiſe farther conſider, how many thoaſands 
of Percuſſions will happen in that Place among the 
ſaid Particles of Light flowing with ſuch an A- 
zing Swiftneſs, and how many of em ſeem thete- 
by to be driven out of their Way: In a Word let 
the greateſt Philoſopher tell us, whether thſs Mo- 
tion of the Particles of Light, among ea ch other, 
can ſeem to him like to produce any tfiiig but 
the greateſt Confuſion. Nee e 
Now if one ſhould endeavour to mae m 
Atheiſt, who had never ſeen this Experiment 
conceive all theſe things, and if ſomebody ſhoald 
tell him, that all the Rays proceeding from each 
Point of the Flame A, B, C, &@s. tho nid 
together between m, and G L, having palſed 
thro' the Glaſs G L, ſhould again be mingled at 
the other Side of the ſaid Glaſs between Gand 
Fb; and notwithſtanding all this, be afterwards 
diſtinctly collected in juſt ſo many other 'Points, 
a, b, c, &c. in ſo exact an order as to repteſent'the 
Figure of the Flame A B (ſave only that it is in- 
verted) in all its Circumſtances at a 5, bettet than 
the beſt Painter in the World; I-ſay if one flivald 
tell him all. this, would he not look upon it as the 
greateſt Impoſſibility ? But if now one ſhould'con- 
vince him, that the ſame is experimentalſy true, 
and that theſe many Millions of Particles of Light 
ſo ſwiftly moving among one anothefy/ do, 
without Delay, and after ſuch an amazing Man- 
ner, ſubmit themſelves to this Law, "YL 


bs 
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any one holds a Glaſs between the. Candle A B, 
and the Paper a b, tho' they themſelves are not 
only entirely ignorant of any ſuch Law, but like- 
wile of their own- Motions and Croflings ; let 
him ſeriouſly reflect, whether thoſe Principles 
upon which he founds his unhappy Philoſophy, 
can prove to his Satisfaction, that this does hap- 
pen without the Direction of an Omnipreſent 
power, extending its Care over all things, even 
the ſmalleſt of Bodies. % Kal 

Let him conſider after all this, whether he 
cannot diſcover a God herein, who to the End 
that thoſe that deſpiſe and deny him ſhould re- 
main inexcuſable (ar leaſt all ſuch as underſtand 
the Motions of Light) has been pleaſed that 


and receiving an irrefragable Proof of a Wonder- 
working Deity, which ſo dire&s and regulates 
the unconceivable Multitude of all the Rays of 


each other, and ſeeming capable of producing no- 
thing but an irretrievable Confuſion before the Pu- 
pil of his Eye, as it was before the above-mention'd 
Glaſs, I ſay, does ſo regulate them all, that they 
can ſerve for a diſtin& Sight to all Creatures. 


StcT. XX. The Exiſtence of a God proved likewiſe 
from the Laws of Mechaniſm in general. 


Moreover, all who underſtand Mechanics, 
or the Science of Motion, know that the ſame in 
its greateſt Extent, does conſiſt of nothing elſe 
than Conſequences that are deducible by Argu- 
mentation from ſome” few natural Laws; and 
that Bodies wholly ignorant of what they are 
doing, obſerve the ſame in all Circumſtances with 
the utmoſt Exactneſs, even ſo far, that before they 
depart fromtheſame, they operate things which to 

K kK 3 many 
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they ſhall never open their Eyes without meeting 


Light flowing from all Parts, and mingling among 
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many Men that have not ſeen them ſecm 
dible, and to thoſe that have ſeen them, "P 
Numbers whereof are to be met Wii 
Books that go under the Name of Natural Ml 
Books, and Mathematical-Recreations ; bu 
we don't write here only for Mathem 
we ſhall not produce any Particulars ther 
only ask thoſe who ſtill doubt, whether 
their Reading a Book of any learned. Aus 
in which are contained the Principles. ob 
chanics, (for Inſtance, that of Steviny Wan 
la Hire, and others, who have writ parts 
ly upon that Subject) tho“ ſuch a 6 
fiſts of Paper, Ink, and other Materials, i 
there is neither Senſe nor Knowledge, yet 
will pronounce, with great Aſſurance, vn 


muſt have been writ by hy jr was Mi 
and Learned, and that underſtood all theſe nal 
Laws and their Conſequence. 8 18 

_ + UN - 


S$xtcr, XX. Tranſition to ſome Hydreſtatical 

Bzs1Dts, the Laws by which the g 
rector regulates the Motions of Solid Bodies, 
are others that have place in Fluid Matte 
which if they do not very much differ, even 
the firſt Fundamentals, yet do they ſo at lean 
the Phenomena, or Appearances, reſulting wall 
thence. wh 

Now ſince we know, Firft, that the gre 
Part of the Univerſe conſiſts of Fluid Mains 
ſuch as Water, Air, Light, &c. Scondly,. Than 
' theſe Fluid Matters are heavy, and cone 
produce many things according to the 
their Gravity. Thirdly, That theſe Fluid Mm 
ters are the principal Inſtruments of - which 
Dire&or of all things does mow make. we 
Fourthly, Since in this Operation. a 
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De Religions Philoſopher. 917 
ters, the Wiſdom, Power, and free Pleaſure of 
the Creator of the World does ſhine out after 
the N N * n! 1 ; 4 

We have drawn up a N - 
monſtration of ſome bo the ſaid Laws of Hydro- 
faticks, to the end that when we proceed to ſpeak * 
of the Law of Preſſure according to the Depth, which 
has Place in Fluid Matters, and from thence de- 
duce ſo many Wonders of the great Ruler of Na- 
ture, any one may be entirely convinced of the 
Certainty thereof ; which Demonſtrations, thoſe 
Readers, who think they ſtand in no need of fuch 
Aſſiſtances, may paſs by, and go on to what fol- 
lows them. YN WG: 


Experimental DEMONSTRATIONS if 
. the Law of the Preſſure f F Luis, according to 
| their Heighth or Depth. | | 


Sc. XXI. General Terms and Poſitions in H- 
dreftatics. | 


To begin then : 


I. As to the Terms of Liquids or Flaids, we 
mean here the ſame thing by them, tho* ſome 
do not allow all Fluid Matters to be properly 
Liquid. For according to them, the Air is in- 
deed a Fluid Matter, but not Liquid, as Water, 
Oyl, and the like; bar for Brevity ſake, we fhall 
make no Difference. | No 


IT. All the Parts of a Fluid, when at Reſt in a 
Veſfel which is immoveable, do yield to the fmalleſt 
Force acting on them; and ſo yielding, have their 
Parts eaſily ſeparated, which immediately by 
their Gravity do again come together. The Proof 
of which is obvious to every Man's Experience. 

|  Kkk4 III. Tar 
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III. Tus Superficies of all Fluids, upon which - 
there is immediately incumbent either another 
Fluid Subſtance, or nothing elſe that is heavy, 
or that operates by another Power, will, accord-- 
ing to the Action of Gravity, become Horizontal 
or Level, that is, ſettle itſelf parallel to the Ho- 
rizon. p 438 

In order to ſee ſuch an Horizontal Superficies 
(which may alſo tend to make us the more eaſily 
apprehend ſome of the following Terms and Ex- 
preſſions) we need only pour into a pretty large 
Glaſs, firſt ſome Water, and then ſame Oy of 
Turpentine, for the Purpoſe; by which Meads the 
Superficies of the Oyl, and the Separation of 
thoſe two Liquors, will ſhew the aforeſaid Ho- 
rizontal Plane, and the like will be obvious in 

almoſt all othet Liquids that are unmixable. 
We ſhall not here inquire whether the Super- 
ficies of a Stagnating Liquor be not likewiſe 
part of the Convex Superficies of the Globe of 
the Earth; but it is ſure enough, that it may de 
ſuppos'd, without Miſtake, that it does not dif- 
fer viſibly from a Horizontal Plane in ſo ſmall a 
Space as we are treating of. "a 


IV. I add moreover, that we do not here pre- 
tend, with ſome Mathematicians, to demonſtrate 
every thing from Mechanical Principles; but on- 
ly to ſhow Experimentally the Action of Preſſute 
or Gravitation of Fluids, as they are govern'd by 
the aforeſaid Laws of Preſſure according to their 
Height or Depth, that we may render them plain 
and intelligible to eyery hoop and even to ſuch 3s 
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are not converſant in Mathematicks. 


Sperr. 
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- $:cr. XXII. The Order. of the Experiments that 
are to be made for the Foundation of Hydroſtatical 
Laws. 


To proceed now, after premiſing theſe things, 
to the Law itſelf of the Preſſure according to 
Height, we can perhaps do nothing better in 
order to be more plainly underſtood, and to give 
2 true Conception of our Meaning, even to the 
moſt Ignorant, than to ſet before the Reader a 
few eaſy and not coſtly Experiments; for which 
Purpoſe I ſhall relate them juſt as they ſtand upon 
my Notes, taken about 16 or 17 Years ago, 
and in the ſame Order too, namely, That the 
firſt Experiments are made by one only Liquor, 
not ſo much becauſe it is the uſual Manner in 
which Philoſophers treat theſe Hydroſtatical 
Subjects, nor becauſe Water, which is the Fluid 
commonly made uſe for theſe Purpoſes, has no 
other Fluid Matter over, or above it, fince Air is 
always above, and preſſes upon it; but merely 
becauſe theſe Demonſtrations are more ſimple, 
and therefore more plain to Beginners, and thar 
becauſe the Air gravitating with equal Force upbn 
equal Parts of the Superficies of Water, this Li- 
quor may be much more conveniently uſed and 
obſerv d, than if any other Fluid Matter were in- 
cumbent on it. e 3 24, 
The ſecond Sorts of Experiments do herein 
differ from the former, that they repreſent 


to us the Action of ſeveral Fluids upon one 
another, | 


Secr. 
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Secr. XXIII. of Fluids in Curve Tubes . 
19 Sas. 4 | * 


Bur before we enter upon theſe Experiments, 
we ſhall premiſe what, among other thingy, has 
been firſt found to happen in Curve Tube of 
an equal Bore. | 3 
| To wit, That in order to cauſe a Fluid Mat- 
ter in the Curve Tube AID, (Tab. XXV. NI) 
to quieſce or ſtop at the Height A B in the Side 
A I, and to hinder it from deſcending on account 
of its Gravity, you muſt fill the other Side 10, 
with the ſame kind of Fluid, up to the like 
Height. This is plain enough in itſelf, and the 
Experiment may be eaſily made. <8 


þ 9 yy + = wad A _ Hwa cc A wes 


Sxcr. XXIV. An Experiment to ſhow the gen 
Force of the Gravitating Pouer f Water. 


TR firſt Experiment which was about the 
Gravitation of Water, was the following: 


I. I put into a large Glaſs Veſſel A BCT, 
(Tab. XXV. Fig. 2.) a Curve Tube Y X Q, and 
a ſtreight one Z t, after tying them in ſuch 2 
manner to a Piece of Wood that lay a-crols or 
horizontally upon the Rim of the Glaſs, not only 
as to make Right Angles, but likewife that heir 


loweſt Orifices, P Q and t, which were of equ 
Bigneſs, were equally deep, that is, ſtqod in 
the ſame Horizontal Plane L M. * 
Then pouring Water into the Veſſel as high 2 
to ab, we might perceive the Water in 
the Tubes to riſe up to de and nm; and 28 
as it appeared to us, it aſcended as high in the 
Tubes (which were choſen large for that Purpole) 


as it did in the External Veſſel. 
II. Nov 
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Il. Now foraſmuch as the Water could not of 
«ſelf riſe as high as dee in the Curve Tube 
IX, nor remain ſuſpended there unleſs a 
Force preſs'd it don at P Q, as appeared, be- 
cauſe upon orf the ſaid Tube with one's 
Finger at V. and li it out of the Water in 
the Veſſel by the Piece of Wood E E, if we re- 
noved the Finger from Y, we ſaw that the Wa- 
ter did not only not remain at d e, but ſubſided to 
1 u, driving out that which ſtood in its Way at 
the Orifice P Q. 


III. From whence therefore it was obvious, 
that whilſt the Tube was in the Water, a Gravi- 
tating Power acted upon the Part PQ of the 
Horizontal Plane L M. 


IV. Now to inquire into the Properties of 
this perpendicularly Gravitating Force: 

It appear'd, Firft, that the Force which preſs'd 
the Part PQ of the Horizental Plane LM, 
did by no Means regulate itſelf according to the 
Surface or Breadth of the Water ab, nor yet to the 
Quantity of the whole Maſs of Water ab LM, 
which was incumbing upon the Horizontal Plane 
LM, of which PQ was a Part; of this we aſ- 
ſured ourſelves by putting the Tube Y X Q as 
low as de, in a much larger Veſſel; for inſtance, 
in a Bucket or Tub; in which Cafe we found, 
that notwithſtanding the greater Breadth when' the 
ſame Depth of Water was incumbing upon PQ; 
yet the Preſſure upon the Part PQ was not great- 
er, ſince it could not cauſe the Water in the Tube 
to riſe higher than to de. 


V. I appear'd, Second, that this Gravitating 
force upon PQ, adapted itſelf moſt nicely and 
| exactly 


DF. 7 5» A. vc, 


— > _ ww 8H. 
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exactly to the Depth of the Water a L, which 

was the Column of Water incumbing upoh PQ 
and * M. ä . Cs In 115 
For pouring gently ſome Water into the Veet 
till it aſcended on the outſide of the Tube w 
A B, we likewiſe obſerved the Water within the 
Tube, to riſe from dee to RS. 47 

But on the contrary, when by ſucking or letting 
out ſome of the Water out of the Veſſel, it wn 
reduced to the Depth of a þ or lower, the inter- 
= nal Water did alſo ſubſide to de or yet lower, but 
| ſo as always to continue of the ſame Height will 
the External. | 


— — — Ae — «x. 


VI. Now it has been ſhewn before, and it a. 
| ſo follows from Se&. XX XIV. that if the Cure 
| Tube Y X Q were extended from PQ to NO, 
or higher, and then fill'd up to the Height of yh 

| | or ab of the Veſſel, the Preſſure of this Column 
| | of WaterP Q hg would be great enough to ſuſtan 
the Water in the other Shank of the Tube to: 

| | VII. So that we may conclude from! hence, 
| | | that the whole Maſs of Water in the great Veſſel 
| aL M b, gravitates as much, but neither more 


nor leſs, upon P Q, than this ſame Column d 
Water PQ bg. "i 


| 

| 

| VIII. Now fince this Column P Q, bg, | 

| equal to a Column whoſe Baſis was the Part 

| PQ of the Horizontal Plane L M, and whole 

| Height is the perpendicular Height Pg or C 

(or otherwiſe L a or M 6b) or the Water u. 
cumbing from ab upon the Horizontal Plane 

| L M: A famous Propoſition in Hydroſtaticis 

| is deducible from hence, namely, That if we ſup- 

| 

| 

| 


poſe a Horizontal Plane paſſing thro? a ſtagnatins 


or quieſcent Fluid, the Force whereby à Fan 
25 thereof 


hy = tw — — . 
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hereof, as P is gravitated upon, or preſs d 
— is 8 the Weight of the aforeſaid Co- 
lum P Q b, whoſe Baſis is the Area of P Q 
Part of the Horizontal Plane LM, and the Height 
of which is a L, or M, or the whole Height of 
the Fluid imcumbent upon the ſaid Horizontal 
Plane, meaſuring the ſame directly upwards, 


N. This Column (becauſe it extends itſelf 
from the ſuppos'd Horizontal Plane to the upper- / 
moſt Superticies of this ſingle Fluid, and, if there 
be more Fluids imcumbent on each other, to the 
uppermoſt Superficies of that Fluid which is high- 
& and contains all the perpendicular Heights 
of all the Fluid Matters impreſſing or incumbing on 
each other) we ſhall | hereafter, for Brevity ſake, 
call the Column of Altitude. 

X. Now to ſhew that there happens not only 
to this one, but to all equal Parts, as P Q, ot the 
lame Horizontal Plane L M, one and the ſame 
Preſſure, and each equal to the Weight of this 
Column, we remov' d the little Piece of Wood 
ET, with the Curve Tube Y X Q that was tied 
to it, from one Part of the Veſſel to the other, 
ſo that the Orifice P Q fill'd at every Turn a 
new Place of the ſaid Horizontal Plane, but 
we always found the Water ſtopping at d e, 
or at the ſame Height; and conſequentiy that 
erery Part equal to the Area PQ of a Horizon- 
tal Plane L M, is always preſs'd down with an 
equal Force, which is alſo, equal to that of the 
Column of Height. | 3 


XI. And to ſhew farther, that the different Fi- 
gures of Veſſels did not alter the Caſe, or that 
it 1s not neceſſary that this gravitating Column 
PQ bg, ſhould be always dire&ly perpendicular 
to the Part PQ that it preſſes, we _— a 

iece 


| 
3 
1 
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Piece of Wood I K, G H, with a flat Bin 
G H, or a Beer-Glaſs, or a Phial wid th 
Bottom downwards, to a certain DepthagG I 
under the Superficies of the Water ab, and eld; 
there immoveable ; after which we tur the 
Tube I X Q quite about, bringing the Og 

P Qto pq directly under the aforeſaid Botton 
and we obſerv'd, that notwithſtanding the mai. 
rating perpendicular Column over p q, could hot 
extend itſelf higher than to G H, yet the Water 
remain'd in the Tube at d e, and conſequently x 
the ſame Height, as if the whole Column «« 
TB PQ bg, were ſupported or reſted c 


XII. So that it appear'd from thende tit 
each Part P Q, p 4, &c. of the Horizotitdl'Plane 
LM, was not always juſt preſs d by the Cum 
of Altitude itſelf, bur by a Weight equal to iat 
of the faid Column; and conſequently that this 


p14 
41 


Law obtains in Veſſels of all Figures, of which, 


tho“ there be here but one ſingle Inſtance given, 
and numberleſs Veſſels might be propos d ſo 
Tryal, ſufficiently confirms our Poſition withthe 


Concurrence of all that are vers d in Ma 


and abundance of Experiments in all kids d 
Veſlels. a 


XIII. I muſt however endeavour to remore 
one Difficulty, which it may be renders whats we 
have juſt now ſaid obſcure to ſome People, u 
then paſs on to ſomewhat elſe. ra 0.0 

It is this, If a Drinking-Glaſs or Cup 1 7,8, 
be filled with Water, and then inverted ſuddes!y, 
ſo that the Mouth 7, 8, deſcends below the d. 


perficies ab; and if one continue the Cup ot 
Glaſs in the ſaid Poſture, it will be found? 


, | „ : J 


© A 2 A. 
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tron Firft, That the Water will deſcend either- to 
*the WY L or cf, according as there was more or lefs 
$1, («it in the Glaſs, bur by no Means ſo low as 9 
an or 10, or as the (external Water a 3. 
the BY $:c0ndly, That in caſe the Curve Tube I X Q. 
ifice WY in which the Water is at the Height of d e, 
ton, de turn'd about in its String and ſhov d for wards, 
.f neceſſary, with the Piece of Wood E F, ſo that 
"not the (aid Tube LX Abe brought to 2 4 6 and 
ater its Orifice PQ to 0g directly under the Glaſs 
* 178 (continuing ſtill in the Horizontal Plane 
| of WI LM) we ſhall find that the Water will remain in 
dhe ſaid Tube immoveably at 2 3, the ſame 


Height as d e, and as the external Water 4 6. 


rizontal Plane L. Mis preſs'd by the Column, 
he Height of Which is equal to the Height of 
the Water, and fotaſmuch as there is no more 
Weight upon PQ. than the Column PQ g 5, 
and ſince there ſeems to be incumbing on 5 6 a 
Gravitating Cotumn 3 6, if e, of à greater De 
and conſequently of 4 greater Weight than that of 
PQ bg; it ſeems chat it ought to follow like- 
wiſe, that the Preſſure upon 5 6 thould be 
much greater than that upon PQ and therefore 
that the Water in the Tube at 1 4 6 ſhould 
aſcend much higher than 1 3 or d e, but on the 
contrary, the Water at 2 3 or de continues at 
an equal Height with the external ab. 
This Experiment would be a notable Obje&ion 
againſt what we have adranced, wete it hot that 
all who are any ways vers'd in Hydreſtatics, 
know, that what is ſaid before, is only meant 
when there is no other gravitating Fluid upon 
the Water a b ; and that the Preſſare of the Air, 
which always gravitates upon the Water a8, is 
only the Cauſe here that the Water continues ſu- 
pended in the Glaſs or Cup at cf That in 
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Now ſince each patt PQ -and'5'6© of the Ho- 


caſe © 
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caſe no Air preſs'd upon the Water a i 
ter in the ſaid Glaſs k I 8 7 would not*continge 
higher than the external Water ab or 9 10 the 
the Glaſs be inverted ; as is well known to thok 
that uſe Air- Pumps. "| 7614. a 
So that this Objection is properly of 10 
weight againſt what we have aſſerted, ſineg wt 
only treat of Caſes in which the Preſſure of he 


Air produces no remarkable Alterations, d a 


leaſt, in which we may ſuppoſe them. 
LIO C17 BIB! 37" $81 
SECT. XXV. Experiments proving that Flutds hf 
| upwards. _ | 1 20 

| 22 n „ae 
XIV. To proceed now to the Preſſure oſ Fluids 


upwards: | e 

That in Water and other Fluids a Preſſug up- 
wards has likewiſe Place, may be inferr d rom 
many Water- Works and Fountains that throw up 


Water. a 


This will alſo appear by the ſtrait Tube Et 
For unleſs the Water at the Parc eit of the ori- 
zontal Plane LM were preſs'd upwards, it would 
not be poſſible that the Column tun, which 
lies upon the Superficies of the External Watet a 
in the Veſſel, could keep its Station aty un 
ſince it is continually preſs d downwards by its 
own Weight. f „en 

To give then an Inſtance thereof: Stop the 
empty Tube Zr: with your Finger at 2. ind 
thruſt or put it down into the Water as far get 
you will thereupon find that the ſaid Tube vil 
remain empty from Z tor t or thereabouts . 
cepting perhaps, that by the Preſſure upwards of 
t, the Water may riſe a little, or ſo much higher 
in the Tube than t (if let down into a great 
Depth where the Preſſure upwards is ſtronger) Ne 


The Religious Philoſopher. 927 
the Force of the ſaid Prefſure can contra& or. 
ſqueeze together the Air which is in the Tube. 
But in order to know with what Force t is 
preſſed upwards, you need only remove your Ein- 
ger away from z the Orifice of the Tube, and ſo 
give a free Paſſage to the internal Air which is 
driven againſt the Finger by the preſſure of the 
Water from below, and you will find (in caſe the 
external Water be as high as a b, and the Tube be 
tolerably large, ſo that there be not too great an 
adherence of the Particles of the Water to the 
ſides of the Tube, on account of its narrowneſs) 
I ſay, you will find that the internal Water will 
not only riſe as high as the external Surface a b or 
un, but much higher at firſt, for Inſtance, up to 
TV; and that it will afterwards fall down from 
thence below n m, and not till after ſome Vibra- 
tions up and down, continue at a m. | 
From which Motion, or Aſcent and Deſcent 
of the Water in the Tube Z y t, it is plain that it 
is not only hinder d by a Reſiſtance from falling 
down, as if it were oppos d by a ſolid Body at 
t; but that a real and actual Power obtains here, 
and operates like Weights in the Scales of a Balance, 
which do like wiſe fluctuate or dance up and down, 
before they arrive at a juſt Equilibrium. | 
Finally, this Force preſſing upwards, ſcems to 
be fully proved by the following Experiments. 
Take a crooked Tin Tube (Tab. XX VI. Eg. 1.) 
AD F, which is of ſuch width at E F, as to be 
exactly cover d with the Top or Lid of a little 
wooden Box E G H F. Put it down into a Veſ- 
ſel NTCO fill'd with Water up to the Sur- 
face NO, and you ſhall find that the little Lid 
EG HF, tho' much lighter than the Water, 
Vo I. III. | L Il 274.05: lll 
— — * 


N. B. Te beſt Way to make this Experiment, is to keep the 
Lid down with your Finger cloſe to the turn d- up end of the Tubs 
F, til it be about an Inch or two under Water. 
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will ſubſide like a Stone, and how deep ſoever it 
be placed in the Water, will remain ininiovable on 
the Orifice E F of the ſaid Tube, until the N. 
ter inſinuating itſelf between the Lid and the 
_ raiſes it W or till filling the 
ube to 1, 2, 3, e Air at E F, raiſes 
dla 4. nn 
Hence it is plain, that if a lighter Body than 
Water (for Inſtance, fo thin a Subſtance as this 
little piece of Wood) is not rais'd by a teil Pte 
preſſing upwards, that it will by no means float, 
but ſubſide like heavier Bodies. We ſhall fhow 
hereafter, that Water can even raiſe and cauſe 
Lead to float by the like Force; but what we 
have advanced, is ſufficiently confirm'd by the 
preſent Experiments. n 


, of fraud preſſing Rice. 


& 
XV. Fx om this Water ſuſpended in the Tube 
Zr t (Tab. XXV. Fig. 2.) we may judge Firſt of 
the Greatneſs of the upward- preſſing „at 
r t for Inſtance ; for ſince there is one Force a&- 
ing by an upward Preſſure, and anothet by a 
downward Preſſure upon vt, as has 'been'prov'd 
before, it is plain, if the Fluid at r does ei- 
ther aſcend nor deſcend, but remains at the lame 
Point, thoſe two Forces or Powers muſt be:equal 
to each other; for if either prevail'd, the Water at 
t would be moved according to the Direction of 
that Power. | T 5206 
Now fince vt is preſt downwards by the 
Column of Altitude x mr t, as is ſhewn | before; 
it is plain that vt is alſo preſt upwards by'a Force 
_ to the Weight of this Column of Ati 
tude. 8 
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may be proved. by a ſtill different Man- 


"Take 6 861185 which far Convenience ſake ſhould 
not be too large, and thruſt it down, into the Wa- 
ter as far as 11, 12, t: Stop the Mouth of i a 
with your F * at Z; 2 en if you lift it up 
pendicularly ut of * ater, the inclos d 


will e 1 at abe 12, 1 t, as is —.— 
to thoſs who 7 Vines; then put the faid Tube 
again into = eſſel fill d with Warer up to a , 


8 the internal Watet 11, 12, may be below 
the Surface of the external ab or n n, or elſe 
m the ſame. 

If then you remove your Finger from Z, you 
will ſee in the, firſt place, that the Force which 
preſſes t upwards, is greater than the Weight of 
the Column vr 11, 123; and that it will cauſe the 
Fluid to riſe from 1 1, 17 m, or to an Height 
equal to the external Water a b. 

On the contrary, if you', take away your Fin- 
1 Z, when the Fluid 1113 f is up at 

Vor higher than the Water a,b, you will find 
that Upward - preſſing Force at r t, is leis than that 
of the Column of Water vt T V, and conſequent- 
ly that the, ſaid Column will deſcend notwithltand- 
wg the F Pen which preſſes 88 48 low as 
umm, Or 4 Pot iwldgne 

Only if you thruſt dawn the Tube with the 
cluded — ſuſpendad for che Purpoſe at » ms 
ill the ſaid » m be parallel with the horizontal 
Plane a b, or till the nuten Water um be of an 
equal Height with the external ab; you will ſee, 
that upon removing your Finger, The Water ia 
"ty Wall bemaig * WO IDS: or, fal. 

8. 
From whence it maybe: inferr'd, 'thartheForces 


which preſt upwards and downwards, are in this 
e equal to each other; and therefore that a 
L 11 2 Part 
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high as T V, it can't now keep it up be I: 
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Part rt of the Horizontal Plane, as it is: pref 
downwards with the Weight” of the Columi of 
Altitude tn m, is likewiſe preſt mi in Sing 
nating Fluids, with a- Force * to ch . 
of the ſaid Column. * ar 


XVI. Ir now, upon removing the hawks 277 
faſten'd to the little Piece of Wood E P, and r- 
rying it along all the Parts of the Hocker 
Plane L M, the Water remains continualiy) 
ded in the Tube at » m; it follows, that" every 
Part of the ſaid Plane equal to the 3 i 
preſt upwards with an equal Force. VE 9 * 4 


XVII. Now that this epd, 
adapts itſelf exactly to the Depth, but by'no 
means to the Breadth, nor to the Quaiarity of the 
Water ſtanding above a Horizontal Plane, may be 
ſhown here, as it was before, by the Forte that 
preſſes downwards. For if you pour Watet into 
the Veſſel till it aſcends from a b to A B, the up- 
ward Preſſure will be'proportionably- greater a 
t, and cauſe the Fluid in- the Tube to riſe from 
n m to TV. 

But if afterwards you Araw off ſo much dh the 
Water in the great Veſſel, as to bring it donn 
from AB to ab, or lower, the upwarc 
Force will proportionabl leflen ; and whe! 
was able before to raiſe the Internal Flii 


Thus we ſee every Thing adapts it elf to "the 
Heighth or Depth. 

And if you have a mind to make this/Buper 
ment with a Bucket or Tub of Water, ot with 
any other Veſſel greater or ſmaller than that we 
uſed, you will find that the Breadth or Surface of 
the Water makes no Alteration, nor will the u 
ward preſſing Force produce any greater or 
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Effect, than to continue the Fluid = m in the 
Tube ſuſpended at the Height a & of the extet- 
nal Water. | 5 


SECT. XXVII. The Laws of Preſſure N and doun- 
ward; | 


XVIII. Fx o mall this it is eaſie to conclude, 
with Reſpect to the upward and downward Pre(- 
ſure compared together, that, | | | 

If we ſuppoſe a ſtagnating Fluid (Tab. XXV. 
Fg. 2.) a Horizontal Plane from L to M, a Num- 
ber of equal Parts taken at Pleaſure, ſuch as P 
rt, Þq, num, 56, Cc. each of theſe Parts. 

Being Firſt preſs'd upwards with an equal 
Force : 

And Secondly, downwards, with one and the 
ſame Force as another, be it what it will. 

Thirdly, (and which is of great Uſe in dro- 
ſtarics) that one Part, as PQ, taken at Pleaſure, 
is preſs'd with as much Force downwards, as ano- 
ther that is equal to it, as p 4, rt, Cc. likewiſe 
taken at Pleaſure, is preſs'd upwards. 

And alſo on the contrary ; i 

That the firſt Part P Q, is preſs d with as great 
_ upwards, as p 4, or rt are preſs'd down- 
wards. | | 

Fourthly, That the Force which preſſes each 
Part upon the other, is equal to the Weight of the 
perpendicular Column of the Fluid. 

All which is plain enough from the forego- 


ing. 


Ster. XXVIII. An Experiment of the Downward 
Preſſure of different Fluids upon one another. 


XIX. HIT HERATo, like many others, who 
write about Fydroſtatics, we have only conſider d 
. | Water 
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Water as a Fluid that has no other upon orf 
it. But foraſmuch as there is another 1 | 
which is uſually incumbent on it, namely the , 
and which in ſome Caſes does often and” nota- 
bly exert its Power, as we have ſhown ahche, 
Se&. XIII; it will not perhaps be diſpleaſing to 
ſuch as have not been much converſant in- 
ſtatics, if we ſhould here conſider ſome? of the 
Properties of different Fluids lying upon each 
other. | | mr 7 i 
The Experiment therefore which we made ſome 
Years ago for this Purpoſe, may be perform'd 
with all unmixable Liquors; as theſe twa ae in 
which we ſee Brandy that has ſtood a while upon 
Pot-Aſhes, to which we may joyn Oil of Tw- 
pentine for a third unmixable Fluid. We only 
try'd the ſame with two, to wit, with Pickle or 
Water, in which there was as much common Salt 
diflolv'd as could be, and with Oil of Tunes 
tine. r 
We therefore took two little Sticks cd, and 
ef, and bound them to a Piece of Wood gb 
(Tab. XXV. Fig. 3.) which, as in the foregoing 
Experiment, we placed upon the Horizontal Rim 
of a pretty large and deep Glaſs-Veſlel, ſo that 
the ſaid Sticks made right Angles with the Piece 
of Wood, and deſcended Perpendicularly into the 
Veſſel; to one of em we ty'd the Curve Tube 
CGB, to the other the Streight one DE F, in 
ſuch manner, that the upper Orifice of each, Cand 
D, was a good way below the Rim of the Glaſs 
Veſſel, and the lower Orifices A B, and EF 
(which as the Tubes themſelves were of about 
the ſame Size) were placed as near as poflible in 
the ſame Horizontal Plane H E, er” 


XX. Now to give a rough Notion of the 
Freſſure of the Air; we pour d ſome Pickle => 
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| the Veſſel up to H I, which cunning into the Tube 


BGC, at the Orifice A B, aſcended in the op- 


polite Leg up to the Height & 4 being Parallel 
to the external Liquor H I, and there it Raid. 


When we remov d the Tube, as in the former 


Caſe, from one part of the Superficies of the 
Pickle HI, we always found that the Liquor 
within the Glaſs remain'd unchangeably at E. 

From whence it appear'd, in caſe the Air gra- 
vitates, which we ſuppoſe here, that it preſſes up- 
on equal Parts, ſuch as A B, 4 b, &c. of the Sur- 
face of the Pickle with equal Force : Since other- 
wiſe, if the ſaid Preſſure were greater on ſome 
Parts, and leſs on others, the Fluid & in the Tube, 
would have riſen or fallen; if otherwiſe (which 
follows from what has been ſhown already) the 
Air in the Tube C G incumbent upon k H, and 
higher, does continually preſs. upon the ſaid & / 
with equal Force. But this by the way. 


XXL Havins pour'd in more Pickle, up as 
high as LM, we found the Liquor in the Tubes 
to riſe to x yandz 4; or as in the firſt Experi- 
ment, to the ſame Height as the external Li- 

uor. 5 
, But when we pour d upon the ſaid Pickle L M, 
Oil of Turpentine to the Height N O, the Liquor 
in the Tubes roſe from x y to # 0, and from 'z 4 
to p q; but remain'd below O N, or the Supeck- 
ciesof the Oi. 1 

From whence we may infer,that a lighter Fluid, 
like the ſaid Oil NOL M, being incumbent upon 
a heavier, as the Pickle, produces both ah upward 


and downward Preſſure : Since A B muſt be preſt 


more downwards to make- the Pickle riſe from 
*) to #0; and E F with a greater Force upwards, 
to raiſe the Pickle from 2 4 to p q; and keep it 
there ſuſpended. - Men axes ford? 20 
| L114 XXII. Aerts 
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in Veſſels of all kinds of breadths. . 
XXIII. Wa likewiſe ſound, that if we carry d the 
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XXII. Ar vz this we thruſt down u M 
Syphon with a long narrow Tube thro? the Oil 
NOL M, till it came below L M, or till it uach d 


the Pickle ; of which as we drew ſome patt ont, 
we obſerv d, that the Depth of the ſame Fluid in 


both the Tubes decreas'd proportionably, alli 
below n o and p 4, but roſe again as mote Via 


was put in. 


The ſame Thing happen'd upon taking out, and 
letting in again any part of the Oil NO.” 
And ſo did the laſt, with lifting upwards the 


Orifices of the Tubes AB, and EF. 


From whence it appears, that in ſeveral Fluids 


incumbent upon each other, as well as in one 
alone, the Preſſures which raiſe and fall the Parts 


of any Horizontal Plane in each of the Fluids, are 
— adapted to the Depths of the incumbent 
uids. | Web. 
But they are no ways affected by the Breadth 
of Fluids, fince it is ſufficiently known to all that 
underſtand Hydroftatics, that in cafe the Height of 
the Fluids over AB and E F continues the lame, 
the Effect would be the ſame ; and the Pickle at 
1 o, and pq, would continue at the ſame Height 


. 
- 


Orificesof theſe Tubes A Band E F laterally along 
the Parts of the Horizontal Plane of the Pickle 


HI (the ſame may be ſaid of the Oil too) the 


Liquor in the Tubes preſery'd the ſame Depth or 
Height in every new Place upon the ſame” Hort 


: zontal Plane, as was obſerv'd in the firſt, 
From whence it may be concluded, as before, 
that all equal Parts of a Horizontal Plane, whe- 
ther the ſaid Plane runs thro? the yppermoſt 

pr thro any other which has more Flu 


[ ids in- 
cumhent 
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cumbent on it, are preſt upwards and downwards 
$:cr. XXIX. Oil gravitates or preſſes on Pickle, in 

tze ſame manner as Air does on Mater. 


XXIV. To repreſent now in a ſhort Sketch, 
how Air operates upon a Fluid below it; we 
need only pour in Oil till it riſes up to PQ, or 
above the upper Orifices of the Tubes C and 
D; which by that means running into the 
{aid Tubes, it will cauſe the Pickle within them 
to ſubſide from x o and pq, to xy and z 4, or to 
an equal Depth with the external Pickle at LM, 
juſt as if the Air preſt upon it. 


Foe = 


$xcr. XXX. The Greatneſs of the Preſſure Up- 
wards and Downwards in ſeveral Fluids incumbent 
upon one another, 


XXV. Laſtly, Ler us again ſuppoſe NO to be 
the upper Superficies of the Oyl. Now to 
ſhow with how much Force every equal Part of 
2 Horizontal Plane H I, ſuch as A B, E F, &c. are 
preſt upwards and downwards, when there are ſe- 
veral Fluids incumbent on each other; we pour d 
Quickſilver into the Curve Tube A B G C, till it 
roſe to an equal Height in both Legs, name- 
ly, to A B, and l. Then we pour' d into the 
great Veſſel, Pickle as high as LM, and Oyl of 
Turpentine as high as N O, and fo thruſt down 
the Tube B G C thro' the Oyl into the Pickle, as 
far as HI; and when all was quiet and ſettled, 
we found that the Quickſilver had ſubſided in one 
Shank from A B to T U, and riſen in the other 
from E I tor. * 

This remaining ſo, we filled another Curve 


Tube of equal Legs (Tab. XXV. Ng. 407 A 4 
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Pickle U W above the Quickſilver T U. 


in the Veſſel at MO; we alſo. pour'd On 


and Oy: into the Equicriral Tube Hg. 4, with 
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firſt below to a certain Height (as here a 
and & /) with Quickſilver, and bringing forward 
the Curve Tube C G B, Rg. 3. clole to th 
ſide of the great Veſſel; we meaſured with 
paſſes as nicely as we could, the Height "of th 


We alſo pour'd Pickle into the other eu 
Leg'd Tube 78 9, Fg. 4 till it roſe 40. t& 
ſame Height as WU above the Quicklalverthy 
was in it, equal to the Pickle in the Veſſel. A 
ter which, meaſuring in the like manner the C. 


the Equicrural Tube to the ſame Height VX, 
ſo that the Pickle and the Oyl, as well in the 
ſaid Tube, as in the Veſſel, were both ſuſpendel 
at an equal Height above the Superficies of th 


uickſilver T U. | 1 
ſhould add here, that in order to bring Pickle 


thoſe in the Veſſel, you muſt take care you d 
not pour them in at firſt to the Height required; 
becauſe the Tube not being very large, he 
that which ſticks to the Sides at pouring in comes 
to ſubſide, it will cauſe it to riſe higher than i 
the Veſſel This may be obviated perhaps-by fit 
filling the Tube Fig. 4, and then by pouring 
Pickle and Qyl into the Veſſel. They that hare 
a mind may make the Tryal. 5 
Afterwards having meaſured with Compal 
the Height v (which the Superficies of _— 
ſilver » s in one Leg, had above the Su 
T U in the other) in both Tubes in and ont d 
the Veſſel, we found the ſame Height v to d 
equal in both. | | h 9 


XXVI. From whenes we plainly petcei 4 
that all the Fluids incumbent on each other: 1 
the Veſle! above T VU, and conſequently, 
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bor A B, did equall ly gravitate A Bin the 
wag eſſel; nd neither moe ori, Bu i fe 
to | the uids had been in a narrow alcending Tube, 
ich in its ſtreight cular Height. 
of the For ſince the WW both wy 5 ga without 
F he Veſlel (Tab. X e 12 were about 
equa he ſame Width; ide-Fluids Na: - broad 
£0. the WV cle! gravitated LE upon A B, than the perpen- 


dicular Column AB N in the Equierural — 


upon A B Fig. 4; it would follow. that the u 
Superficies of the Quickſilver v s, in the Ve 


8 $8 
SEK 


Min would riſe higher above the former Soperßeigt 
(> u of the ſaid Dae chan in the rt 
in. WY: Tube. 
pended 
of the XXVII. Taz contrary of which being found 
| 5 be true in all the Parts of a Horizontal Plane, 
Pictlc (as HI) where-ever the Orifice of the Tube A B 
„vin is placed, it ſhew'd, That when Fluids are incum- 
'on bent upon each other in a Vu ſup . ng in 
wired; one of em a Horizontal Plane, no Part 
ben thereof will ſuffer either more or leſs —_— from 
come; Wl al the incumbent Fluids, how broad ſoever the 
han 0 8 Veſſel is, than of a Calumn AB XI; the Baſis 
nor which is A B, and the Top of it reaching up 
uring to the upper Superficies of the higheſt Fluid NO; 
+ have and this is what we have d the Column f Al 


titude, 


XXVII. No w as we e have deſcrib d above the 
Column of Altitude in a Fluid, it may be con- 
cluded how the ſame is ſo plainly deſerib'd' in this 
Caſe; to wit, that in ſeveral Fluids incumbent 
upon each other, the Column of Altitude conſiſts of 
2Pillar,whoſe Baſis or Bottom is A B, or E F, for 


. 


N. 


1 


ird Inſtance, or ſome part of a * Horizontal 
er 1 8 Plane H I, and whole Top is the upper Surface of 
15 the uppermoſt of all the Fluids that are incumbent 


— 


: 
. 
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upon each other; as for Inſtance, - Z combuty 
the ſeveral Depths of the Pickle BW, of the 0 
WX, and of the Air X Z (imagining that Ne 
tends itſelf to the upper I Air) in ſuch ma 
ner, that each Height as B W, WX, 4 7 
preſſes downwards with the particular Weight of 
every Fluid of which it is the Height, 7 57 


XXIX. Ir ſhould be obſerved here, that it i 
not neceſſary that each Part ſhould be alway 
reſt with ſuch a perpendicular Column, ſince 3 
Fatfers the ſame Preflure, notwithſtanding (if we 
| ſuppoſe K to be a ſolid Body) that the Column 
directly incumbing upon ab, or an en 
1 extend itſelf in a ſtreight Line higher than to mi, 
provided the Surface of the upper Fluid bearthe 
k 
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ſame Height as before; but the meaning of all that 

has been ſaid is, that both a þ and A B are preſs d 

with a Weight which is equal to the Calm & A 
| "120006 | 


titude, Num. XXVII. | 


| 1-8 

XXX. So that in order to inquire into the Na- 
ture of any Water - Works, with reſpect to the Pref 
ſure of the Water upwards and downwards, you 
may ſingle out a part A B, Fig. 4. of a Horizontal 
Plane H I, upon or over which the whole Column 
of Altitude A B Z may be placed; or otherwiſe you 
may lengthen out the Horizontal Plane HI towards 
N or I, even beyond the Veſſel that contains the 
Part A B, (Tab. XXV. Hg. 3.) upon which we 
ſeek for the Preſſure, and moreover take anequil 
Part A B, (Tab. XXV. Fig. 4.) of the ſaidPlane 
extended from I to B, on which the Columt' 
Altitude may be ſet and repreſented, if ve 
continue the Superficies ML and N O, . 
of the Fluids incumbent on each other a8 far a 

Wand X. a % us 4 Wn 
So that to know with what Weight 2 l, in the 
Veſſel, is preſt ; it may be anſwer d, with mn 
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a tir ot each Fluid 


nne Ln on agb. 3} 2 
S:cr, XXXI. Of "the Preſſure upon equal Parts 

Her e Eno! erm Pas 
XXXI. Ir ng Yin to add f. „that 


XVI. Fig. 1 che Part 4 lying in the Hori- 
zontal Plane G T, is preſt with" fo much more 
Force upwards and ddwnwatds, thaf the Part c in a 
higher Plane E F, as th „err Mtitude f ne 
upon G T, is heavier than the umn h incum- 
bent on the other Plane EF. This every one ma 
apply to a Part e if 4 Tower, late N H, as alſo 
wo ſeveral Fluids tying, ypon each other. wha 
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vho!] %% 20. uh 11; 
SECT. XXXII, Hidroftatical, N ſeueral 
Fl orps incumbent.on one auother. | 


XXXII. Fx o u all which then; chere follows 
this great Hydroſtatical Propoſition (which does 
likewiſe very much contribute wo ifcover the 
os - Motions — Hydranlicks,' or Water- 

ors) after a ſhort and plain Manner. 

It is thuss 5 * e c . 

If ſeveral Fluids be ineumbent upon each other; 
and we ſuppoſe one Horizontal Plane, as HI (Tab. 
XV. Fig. 3.) paſfing thro one of mm 

Two or more'equal Parts thereof (as AB, a 6, 
EF, Tc.) will each of em be preſs d upwards and 
downwards, with the Weighr of their Columns of 
Altitude, and conſequiently with equal Force. 

From whence it follows, That 
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That one of theſe Parts, ſuch as. AB, (OP 
downwards. with the lame Force as another zl 
or E F, upwards. A 

And on the contrary: Pe — 0 
© "Thar the firt AB is preſs d ha 48, preg 
Force upwards, as another a L, or E F dom 
wards; ., which we ſhall therefore, for Breriy 
ſake, call here the Law of Altitude or Depth, be 
cauſe it . adapts itſelf. only to the Height (6 
Depth) of Fluids, but by no Means | do they 
Breadth or Surface. © 


r- 
XXVXIII Ir muſt be here bſcrs'd,phaplach 
upward and downward Preſſure on equal;Pansd 
the Tone Horizontal Plane (we do not.nox 
{peak of higher or lower Planes) it is, meant d 
ay Parts A B, ab, E FE, @c. which M 
Communication with each other in. the, ſame 
Fluid; that is, ſuch as from one of which then 
may be ſuppoſed a Thread or Line drawn.to the 
other, without being obliged to paſs thro” ano- 
ther Fluid, or Solid Body, 
Ir is neceſſary to lay FED this Caution ben, 
becauſe this ſo general = Ap may other 


vis not — in ſome Caſes. 
| 91 2: 

Sect. XXXIII. The Preſwre pm — " 
70 from Lateral Fluids. | D WO? 


| 0 
W have no occaſion to prone expel, 


all Parts, as rt, (Tab. XXV. Fig. 2.) of... A, 
zontal Plane I. M, are preſs' 4 downwards 

their own Weight, and that of other. euer 
Fluids; but that they are never preſs d L 

but by Fluids that are not only higher 0 
lateral; and other parts of the ſame Horizonta 
Plane ' M preſs OTIS! 7 0 chge © oh — 


0 ” Ws 
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ard Preſſure proceeds from theſe Lateral Fluids, 
from their neareſt Cauſes. PF OF EIN 197-22 

For take away the Lateral Fluids that are in 
he Veſſel a LM 6, on the Outſide of the Tube 
T V, the Liquor in the ſaid Tube, loſing its 
refſure upwards, will immediately ſubfide. | 


S:cr, XXXIV. Oblique Preſſures do likewiſe adapt 
themſelves to the Height of Fluids.” ; 
XXXV. Now to fay fomerh 
e Oblique Preſſures of Plaidds. 
That Fluids may be preſs'd and protruded in 
arious Obliquities, is ſo plainly proved by the 
Cocks and Ajutages of 1 Fountains, as not to 
require any farther Demonſtration here. | 
But that theſe Oblique· pteſſing Fluids do alſo 
adapt themſelves to the direct perpendicular 
Height of the ſaid Fluids over the preſs'd Part, 
as the foregoing, and by no Means accordin 
to their Quantity or Obliquity, fhalf be Mew 
r een e 217 e een ee 
Take a Recurve Tube (Tab. XXVI. Eg. 3. and 
4) ABCD, which being contmued from CD, 
alumes the Form ef CE FN D; pour Water 
into it up to A, whereupon you will find that che 
Water will ſpread itſelf till it attains to an equat 
Height in the other Leg E P, of whatſoever 
Oblique Shape the ſaid Les CPE F be, with 
relpe& to the preſs d Part C 
Now we know, that if the Tube were exten 
ded from CD, ſtreigbt up to C GHD, and 
ad were full of Water as high as G H, or at a 
Height equal to A L and E F, the perpendicu- 
lar Column CG H D, would keep the Water in 
the Tube A B, to the ſame Height A B, juſt 
after the ſame Manner as here in the Oblique 
reſſure EF N D. 
Conſe- 


ing concerning 
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Conſequently the Horizontal preſs d Part CU 
undergoes an equal Preſſure from the freight Co 
lum CG D H, as from the Curve or oblique 
one C D F ND. | 10 * | HY 

And this would be juſt the ſame, and tethan 
ſo, though the Curve Tube Tzu N. 4 
were widen'd as at CE F K D, or even na. 
row'd in any other manner, ſo as to contain 4 
greater or leſſer quantity of Liquor; as likewik 
in which Obliquity, one of the ſaid Tubes flood 
upon the Plane B CD, and preſs'd thie Part CD, 
if on! the preſs'd Horizontal Part C D-preſery' 
the ſame Magnitude, and the Perpendicila 
Height G C, HD, or F M of the Fluids up 
the Plane C D continued the ſame. 12 


# | 24 1 nn, 
Scr. XXV. The Hydroftatical Laws of Obliqu 
| | | 2 0er 


Preſſures 


V2 th 
| * 


XXVXVI. So that the foremention d Lax d 
Altitude, is here alſo of full Force in the Caſtrol 
Oblique Preſſures; and the following Propoſition 
1S true: TY | 8 M 

If a Part CD of a Horizontal Plane BC D, is 
preſs d by a Curve or Oblique Column of Water. 
CEFND; the Preſſure it undergoes is neither 
greater nor leſſer, than that of the Column ob A 
titude; that is, of the Perpendicular Con 
C GH D, which has for its Baſis the-prels' 
part C D, and for its Height the ſtreight Perpen- 
dicular Lines F M, or G C, which are extended 
from the preſs'd Part C D, to the uppermoſt # 
perficies A F of the higheſt Fluid, ſuppoſing then 
to be more than one. N + $:7105 
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SECT. XXXVI. Lateral Preſſures do-likewiſe adapt 
themſelues to the Heights or Depths of Fluids. 


XXXVII.Ir now remains to inquire into the 
Force of the Lateral Preſſure of Fluids, whereby 
they are thruſt or preſs d along the Horizontal 
Line. n | 
That this kind of Preſſure does alſo obtain in 
Fluids, appears from the fitting or placing Cocks 
in the Sides of Barrels, &c. 3, 

Or otherwiſe, fix a Tube EF (Tab. XXVI. 
Eg. 5.) horizontally, or into the Side of a Veſſel 
AB CD, fill'd with Water to the height MN, 
and you will ſee the Water guſhing out in a Stream 
FG H; fo that at E F it runs horizontally, and 
at FG H inclines or bends itſelf to the Earth. 

And in order to know that this Lateral Preſ- 
ſure does alſo adapt itſelf to the Height, you 
need only fill the Veſſel up to A B, ſo that there 
will then be a greater Depth of Water E B above 
the TubeE F ; and you will find that the Stream 
FIK guſhes out ſo much farther, and horizon- 
tally to K; but that in Proportion to the De- 
creaſe of the aforeſaid Height, by letting out the 
Water, the horizontal Force does alſo decreaſe, 
and continually incline nearer to the Veſſel, as 
firſt at H and then at P. 00520247 

Now that this Lateral Preſſure does by no 
means adapt itſelf to the Breadth or Quantity of 
the Water, may be ſeen, if by continually pour- 
| ing Water into the narrower and wider Veſſel, 
ſuch as AB C D (provided it be not too narrow) 
the Water be kept at the ſame height A B; for 
then in both Caſesthe Stream FI K will preſerve 
the ſame Horizontal Line. 


Vo L. III. 


M m m Secr. 
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$zcr. XXXVIL The Method of 
N 12323 0 


XXXVIII. Bu r now in order tocompare the 
true Force of the Lateral Preflurcs, witk that of 
the Heighth or Depth of Fluids upon equal He- 
rizontal Planes, as we have done in other Pref. 
ſures, we muſt beſtow ſomewhat more Pains, | 
| For if we take a quadrangular Veſſel (16 
| XXVI. Fig. 6.) AQPK with plane perpendicalar 
Sides AQ, * PR; and in it conceive the pam A 
110 of the Side AQ. againſſ which the Wan Where 
** with it is fill d up to A K, preſſes laterally, "and i 
By you moreover conceive another part E Tin the Ho 
1 rizontal Plane O E, and equal to A E; it is cer 
F that upon each Point F „, H, I, there is an eg 
F ; Depth of Water a F, c G, e H. £ 1, and conſe- 

12 quently that each of the ſaid Pains i is preſs 
Lig! downwards with an equal Force; but gevertbe⸗ 
leſs, that each of thoſe Points B, C, D, E, in tbe 
perpendicular Part A E, ſuffers an une qual lateral 
Preſſure; becauſe, as we have ſhawn beforg, the 
lateral Preſſure accommodates itſelf to che per- 
pendicular Height of the Water, and fo is greater 
or leſsaccordingly ; and each Point, as A;ÞC, 
D, E, has a different Height of Water aboys it, c 
rather above the Horizontal Plane in which: each 
Point lies. 

Accordingly the Point A, or the Horizontal 
Plane A K, has no Height of Water abovyent. 

The Point B, or the Plane BL, has the Height 
A B or a4 over it. 

The Point C, or the Plane C M, the Height 
AC. or c d. 

The Point D, or the Plane D N, the Height 


AD, or ef. 
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The Point E, or the Plane E O, the Height 
E, or g 1. een | 

* from hence it is manifeſt, that in order 

to know how much greater or ſmaller Predure the 

orizontal Plane E I undergoes from the Water 
hat lies in equal Height upon all its Points, than 
the Perpendicular A E, which has different Heights 
of Water over all its Points ; that by reaſon of 
the great Difference of the Height of Water lying 
rer the higheſt and loweſt Points of the perpen- 
dicularly pteſs'd Part A E; to avoid Miſtakes, 
we muit Frſt inquire how much greater or ſmal- 
ler the lateral Preſſure (for Inſtance) upon one of 
the Points B or C, Gc.. is, than the Preſſure down» 
wards on one of the Points þ or d, Cc. which 
have the ſame Height of Water over them. 

And, Secondly, when this is known in each 
Height a, , c, d, e % g, i, that we compare the 
Sum of all theſe different lateral Preflures upon 
all the Points or little Planes that make up E A, 
with the Preſſure downwards, which all the 
Points or equal Breadths compriz'd in E I, do 
bear together. | Dy. 

Thirdly, It is plain, that the ſmaller the Parts 
or Points are into which AE and EI are divi- 
ded, the leſſer is the difference of the Heights ar 
Depths of Water over the uppermoſt and under- 
molt Points of the Part of A E, and conſe- 
wy theſe Diverſities of the Heights will pro- 

uce the ſmaller Change in the Calculations, 
which, if theſe Parts were taken very large, 
might occafion great Difference ; whereas they 
may be naw ſafely enough taken, if we conſider 
the Parts of A E, ſuch as A, B, C, &c. as very 

mall, and mere Points. I x 
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x 1 2:13 30 ,4 26joltal 

Sect. XXXVIII. The Compariſon f the Lan 
and Perpendicular Preſſurt of the Air upon an equy 
Part ſhown by an Experiment. „is 


XXXIX. To ſhew the Frſt experimentaliy, u 
wit, that the lateral Preſſure which ſuch à lite 
Part as B, having a Height of Water, as AK, + 
bove it, undergoes in the Perpendicular AE, 
equal, or at leaſt does not ſenſibly differ from th 
Preflure downward, , which a Horizontal. equi 
Part & that has an equal Height of Water aj 
over it, ſuffers from the incumbent. Fluid, m 
appear from what follows, propos'd,1t I multale 
not, firſt by Mr. Mariotte, but with another 
View. | K SH" 
Having try'd the ſame in the Year 1696, and 

ſeveral times ſince, I find among others, the fo 
lowing Remarks, which every Body elſe may ald 
make by the help of the little Glaſs Inſtrument 
invented by Dr. Muſſchenbroek for the ſame Pur 
poſe, with little Charge and Trouble. - . .... 
We caus'd a little Hole a h to be drill'd orbored 
in the Plane Side V Q of a Bottle A B PNC 
XX VII. Eg. 1.) and another ſomewhat bigger a 
the Bottom of the ſaid Bottle at P, which lil 
might be ſtopt by putting ſomething into the 
Hole, and the Mouth A B was opt with a Cott 
C DF G, thro' which the Glaſs Tube EWws 
thruſt, and the Joints were ſo well ſodder d vid 
Emplaſtrum de Minio, that no Air could. paſs neithe 
between the Tube and Cork, nor the Cork and tie 
Mouth or Hole. | kan 

Then ſtopping the little Hole ab, and the Gu 
Tube E with the Finger, we pour'd Water ind 
the Veſſel thro? the biggeſt Hole P with a Fur 
nel that had a very ſlender Noſe, till it _ 


de 
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ded to the Height R T, or higher than the little 
Hole a b, which otherwiſe requires no Bounds. 

Moreover having clos'd the Hole P with a 
Cork or a Plug, we thruſt a little Tube a 6 
:h a-croſs in the Orifice ab, which Tube being 
hut, or hermetically ſeal'd at gh, had a Horizon- 
tal Orifice at f g, as that at ab. h 

Then ſetting the Veſlel up an end again, and 
ſtopping the Grifice } g with the Finger, we fill'd 
the Tube E W almoſt to the Top with Water. 
After which I removed my Finger from f g, 
whereupon the Water ſpouted out of the ſaid 
Orifice fg, and ſubſided in the Tube E W ; but 
without producing any other Alteration or viſible 
Diminution in the Height of the Water R T in 
the Veſſel, than what might be juſtly aſcribed to 
the Contraction or Expanſion of the Air incum- 
bent on the ſaid Water RT. | 

Finally, All being at Reſt, it appear'd, that as 
the Water in the Veſſel continued at R T, that in 
the Tube E W ſtopt at du, at the ſame Height 
with f g, or with the Horizontal Plane dg, which 
paſles thro' d u and f g. "> 286 

Whereby we perceiv'd that the Column of Air 
g K, by its perpendicular Preſſure upon the Wa- 
ter at Fg, could keep the ſame ſuſpended at the 
Height of du in the Tube E W, and ballance an 
equal Column of Air da H, which incumbed 
upon d u, according to Sect. XLI, &c. 

Now to compare the lateral Preſſure upon a b, 
with the perpendicular Preſſure fg, we took the 
little Tube a 5 % g out of the Hole a b, and found 
that every Thing continued in the ſame State 
and that hardly any Water flow'd out of the ſaid 
Hole ab; the Water alſo in the Tube E W re- 
maming at the ſame Height d . 
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For if it had fallen in the ſaid Tube, bit | 
Hairs Breath, down to e uv, by reaſon of the Di 
ference of the Air's Height at a and “ (Which 
however was not obſervable) the ſame by making 
the Hole a 0 ſmaller, would have dwindled ty 
nothing, h oo 


XL. Suppoſing then that the Water in the Tub; 
E W did continue at the ſame Height, whether 
the Airpreſs'd downwards upon f'g, ora-crofs and 
fidewiſe, upon a l, without the Jitthe Tube al 
g b, it was plain, that the Air prefs'd with mu 
the ſame Force by its Weight directly downward 


and laterally or fidewife, when theſe "preſs! 
the 


Parts fg and ab were taken ſo ſmall, that 
Heights Ia and I 5 differ fo little. 9. 


Se cr. XXXIX. An Experimental Compariſm i 
of the aforeſaid Preſſures in Water upou an 
Part. * 


XLI. But ſince the abovemention'd - Expeti 
ment does only ſhew the Equality of theſe Pr 
fures in Air, to the end, that the ſame may be 
repreſented in ſome other Fluid, as Water for lu 
ſtance, we placed the aforeſaid Bottle ABPQ, 
with and without the Tube a bg b, in a Veſſel o 
Water LMN O: So that the Water in the Vel 
ſel was as high as LO above that in the Bottle, 
and we obſerv'd in both Caſes that the Water i 
the Tube E W, roſe and continued at rs 1 
equal Height with that in the Veſſel L M, ant 
conſequently higher than that it the Bottle RT. 
So that the Water the Veſſel yn N 9 = 
ther preſſing perpendicular! , or f 
againſt a . an e and Preſſure 
upon equal Parts, as fg and @ 6, when tak 
fmall enougg. = 
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Scr. XL The Greatueſs of a Lateral Preſſure upon 


a Plane. 


XLII. From whence it follows, that we may 
return again to our former Thread, and to Tab. 
XXVI. Fg. 6. and 2 5 what a Force of Preſ- 
ſure a perpendicular Part A E ſuffers laterally 
from the Water as high as A K in the Veſſel A Q 
PK, in compariſon of the Force which an equal 
Part E I, lying horizontalſy, undergoes from the 
incumbent Water AE ig; we muſt firſt ſuppoſe 
the preſs'd Parts or Planes A E and E to conſiſt 
of other ſmaller Ports, or of very ſmall Points, 
A, B, C, D, E, F, G, H and 1. 

Secondly, That each of theſe Poitits or little Par- 
ticles B, C, &c. does fuftain juſt as ſtrong an Acti- 
on from the lateral Preſſure, as'b and d from the 
preſſure downwards of the vifibte Heights & 6, 
cd, &c. of their incumbent Water. N 


XLII. Let us then for Conveniency ſuppoſe 
that A E alone does confiſt of five equal Parts, 
A, B, C, D, E, and E I of five Parts atfo, E, F, 
G, H, I: Tho' we ſhould proceed more furely, if 
we ſuppoſed theſe Parts to be much ſmaller, and 
that A E as well as EI, did confiſt of ſome Thou- 
ſands or Millions of the ſaid Parts; foraſmuch as 
then the Heights a b, c d, &c. of the higheſt and 
loweſt Ends of theſe Parts would hardly Þe difte- 
rent, as has been already mentioti'd aboye. 

We have however taken ſuch a ſmall Number 
28 5 here, it bein 4 ſo repreſented in the Figure, 
and becauſe, whether the Number of the Parts be 
72 little, che Iſſue of the Calculation will be 

e lame, {WER 


Mmma4 To 


950 The Religious Philoſopher. 
To come to it therefore ; If it be ſuppoſed thy 
the Height a contains 1 Pound, that c d 2 Pounds 
e f 3 Pound, g I 4 Pounds, and ſo on, if more Par 
be taken, it has been proved before, that there is 
an equal Lateral Preſſure upon the Point 
A, as downwards on a, and becauſe there) | 

is no Height or Column of Water in- o 


1 | | 

* cumbing on a, it bears 

| | On B as on b, and by reaſon of the 
WH Height a b, the ſaid ö bears * 
40% 


| On Cas on d, and becauſe of the Height? 
willy c , it bears | 4 
155 On D as on 5, and becauſe of the Height? 
Wl df, it bears | | | * 
BEV OnE as on I, and becauſe of the Height 

| g I, it bears 4 
So that the Weight which all the . 10k, 
"Py together bear, is 

i | Furthermore: Each of the Points E, F,) _ 
Im G, H, I have incumbing on them a 
. Height or Column of Water equal to! 


% ; 
87 

YL 

— — 


g1l, and conſequently each bears 41.) 
which being multiply'd by 5, there 
being ſo many Parts Seon in AE, - 
and EI, the whole EI bears | 


= a= 


— 


Preſſures. 


— — — 
= © . 4 — — 
4" « 


XLIV. From whence therefore reſults this 
Principle concerning the lateral Preſſure of Fluids, 
namely, that the lateral Preſſure upon A E being, 
in this Caſe, 10 fb. is the half of 20 tb. or of the 
Preſſure downwards, which the ſaid A E if it lay 
horizontally at E I, level with the loweſt Point E, 
wou'd ſuffer from its incumbent Water A Elg: ſo 
that in order to know, the Water being at the Height 
A K, how great is the Preſſure which A E beats 
blk 4 £2: | we 
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(| | Stcr. XLI. The Hydroſtatical Law of Land 
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we 
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we muſt ſet off A E horizontally on E I, which 
bears the Preſſure downwards of its incumbing 


Water AE Ig; and draw E I, which will take 
in the preſſing Fluid A E L A, or the half of A E Ig. 


XLV. It muſt not be thought that if the Num- 
ber of Parts, of which A E or EI are compos d, 


were much greater than 3, it would alter the Pro- 


portions; ſince, let the Number be never ſo great, 
all the Numbers from o forwards, being continu- 
ally multiply d with the Unit, do always make up 
the half of their greateſt Number ſo often taken, 
25 (the o or Cypher being reckon'd among them) 
their Quantity amounts to. 

This 1s plain to Mathematicians, and any body 
elſe may, for his Satisfaction, compute it with a 
greater Quantity. 5 


S:cr. XLII, and XLIII. Tuo Experiments about 
Lateral Preſſures. 


XLVI. You may find what we have ſaid 
Num. XLIV, and XLV. demonſtrated after ano- 
ther manner by Monſieur Kevin, in his Hydroſta- 
tics; but ſince we, in order to render our Conclu- 
ſions more certain, are wont to deduce our Proofs 
from Experiments, we will here add the follow- 
ing Experiment, as we find it ſtanding upon our 
Notes ſome Years ago, omitting the whole Cal- 
culation for Brevity ſake. 

We caus'd to be made a Quadrilateral Veſſel 
(Tab. XXVII. Fig. 2.) the Height of which M K 
was about 26 Inches, with a ſquare Hole that 
could be ſtopp'd with a Piece of Wood HDR S 
of the like Dimenſious, being of the Breadth of 
a Foot at RD, and of the ſame Length at H D, 
which Piece of Wood was adapted to the Hole 
after ſuch a manner with a Leather fix'd to its 

| | Edges 
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at the Joints. 
This Veſſel being fill'd with Water up to B 
we knew that there was the Weight of a Foor d 
Water preſſing laterally upon the Piece of Wood 
H _ 5 * 1 2 the Water wy 

nal to „ or tot eight of the u 
Par of the ſaid Piece WOE l 

Having then examin'd into the Force of thi 
lateral Preſſure of the Water by Means of a BA 
lance AE F, the Arms of which A E and EI 
were Rectangular at E, to which the Weight! 
was ſuſpended, we found that this Wood being 
preſs'd inwards at E A by J, could reſiſt a Weight 
of between 31 and 32 Pounds; but upon addi 
more it immediately burft inwards. 2 

So that the Rule mention'd in Sd. LII. wa 
ſufficiently verified hereby, ſince a Rynland Foot 
of that Water was about twice as heavy. 

It is to be obſerv'd, that the preſſing Part 4 
of the Ballance AE F, muſt be placed exadt 
upon the Point of the Wood A, where the Centr 
is, or where the lateral Preffure is ſtrongeſt. 

In order to do ſo, Care was taken that by the 
Means of the croſs Piece of Wood VW, tht 
Axis E of the Ballance might be thruſt „K 
down; and we found that when the Ballance 
preſs'd higher or lower than A, the flat Piece d 
Wood (the Water being at higheſt) yielded to! 
much ſmaller Weight or Preflure ; which ſhew 
that the true Point was at A. 


XLVII. We then fitl'd the Veſfel quite full « 
Water up to GK, ſo that the upper Patt DR 
of the wooden Plane DRS H, which bears tht 
leteral Preſſure, was not equal to the upper Super 
ficies of the Water, but was below it the Lengii 
of K D, or of of a Foot, that is, 8 = 
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Wherefore if what is ſaid before be true, and 
that H K were 1; of a Foot, or 20 Inches, we 
{ould have ſeen the lateral Preſſure on HD RS 
reliſt 2 greater Weight. _ 

Having therefore rais'd the Axis a little higher, 
ſo that A, the End of the Ballance; being hereby 
apply'd to the Center of the Preſſure, was alſo 
higher, we found that by putting on the Weighr 
Y of 77 Pounds, the wooden Plane immediately 
rare way, but that the lateral Preſſure held good 
againſt 73 or 74 Pounds. 

This agreed pretty near with the foregoing 
Rule, as we found by computing after the fol- 
lowing Manner : 

Let Tab. XX VII. Fig. 2. be transferr'd to Fig.3. 
and that the Water is from HS to K Z. Then 
HK equal to 17, or x of a Foot is equal to P H 
(if we ſuppoſe this ſame H K to belying horizon- 
tally) and HS is a Foot: So that the whole 
Body of Water of this Breadth, Length and 
Depth ©} of a Cubical Foot; and the half of it, 
which preſſes laterally upon K HZ S will, be +; 
of a Foot. If now we ſubſtra& from thence the 
Water's lateral Preſſure upon K DRZ, to wit, 
3; of a Cubical Foot, it being the Half of 5 a 
Foot of Water (which laſt expreſſes the Magni 
tude of a Body, the Length whereof RD is x 
Foot, the Breadth mD 7, and the Height K D 
likewiſe 5 of a Foot) there will remain the lateral 
Preſſure of 73 or & of a Foot, or otherwiſe 15 of 
a Cubical Foot of Water, that is (ſuppoſing ſuch 
a Foot of Water to be 63 Pounds, or ſomewhar 
more) of 735 Pounds againſt HD RS; which 
1 y agrees with the Rule mention'd St. 
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RD 
Sg cr. XLIV. The Lateral Preſſure adapts. ige 
the Height, and not to the Breadth of Mater, 


XLVIII. W= likewiſe obſerv'd, upon placin 
a flat Board or Partition (Tab. XXVII. Fig, \ 
Tab, after ſuch a manner, that the Water, Which 
before preſs'd upon D HRS, became divided, 
or had not above the half a K of its former 
Breadth K G, that the lateral Preſſure was not 
leſſen'd, whilſt the Water continued at its firſ 
Height K G. 4 

So that from hence alſo it appear'd, that the 
Powers of the lateral Preſſure remain the ſam 
whether the Breadth of the Water be increas d or 
diminiſh'd ; but that upon augmenting or leſſening 
the Height of Water, thoſe Powers are according: 
ly augmented or leſſen'd. | 


Szcr. XLV. The Lateral Preſſure of Water, with 
Air preſſing upon the ſame. | 


XLIX. But foraſmuch as in theſe Experiments 
of Lateral Preſſures we have-ſuppoſed Water to be 
the uppermolt Fluid, ſo that, for inſtance, in the 


ſuppoſe there is no other Fluid Matter above the 
Superficies of the Water A C, the following Diff 
culty ſeem'd to ariſe, namely, that the. lateral 
Preſſure of the ſaid Water A C upon A B would 
be much greater than it is found to be by theſe 
Experiments ; becauſe the Air between A C and 
and ooo, &c. actually preſſing upon A B with the 
Weight of 30 Foot of Water (according to the 
Barometer) the lateral Preſſure againſt A B would 
appear to be conſiderably encreas d. 


But 
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But upon the whole Matter, we ſhall ſhow by 
the following Calculation, that the lateral Preſſure 
of Water in the Veſſel A BDC upon A B, is not 
ſo much increas'd by the Weight of the Air above 
AC, as that the Force which A B withſtands, or 
which ſhould preſs inwardly againſt C D (like the 


be ſenſibly augmented thereby. . 
Let the Veſſel AB D C (Tab. XXVII. Eg. 4) 
be fill'd with Water up to A C; above which let 
us ſuppoſe a Column of incumbing Air as high as 
oooRooo; we know that the ſaid Air being 
alſo on the other Side of AB, at A, B, i, , will 
preſs likewiſe againſt A B laterally from the Side 
of ni. | 3. vv 813 57 "a9 14 
Now to find what Preſſure A B undergoes by 
the Water on the Side D C, and by the Air on 
the Side ni, and how much the fr Preſſure ex- 
ceeds the laſt: G. x 5 4 z 
Let us call the Weight of the Air gravitating 
upon each Point in the Plane N, to wit, z O, 
n O, EO, &c. by the Name of 24. | 
Let the Gravitation of the Water K F on the 
Point F be 5, then L G is 2 b, and MH 3 Bl, &c. 
Let the Air- Weight of kf on the Point f be c; 
then is L g, 2 c; mb, 3c, &c. ene 
Whereupon (according to the Calculation in 
$8. LI. it we do here alſo ſuppoſe five Points of 


4 Preſſure) the Force of the ſuperior Air, and of 
1 ld the Water in AB C D, which preſs A B laterally 
{ towards x i, will be 5. a with 10 b. And on the 


* Air which is at » ;B A, which preſs d A B late- 
| 0 rally back towards D C, will be 5 @ with 10 c. So 
5 bald that theſe two Powers preſſing laterally againſt 


each other, being drawn by each other, the Force 
wherewith A B is preſs'd laterally towards 1 i, 
will be 10 þ leſs 10 c. 

PO > Now 


Weight in the foregoing Ballance, Eg. II.) could 


— 


contrary, the Force of the upper Air, and of that 
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Now without the ſuperior Air, the laters} a Pref 
ſure of the Water (according to Sd. LI an 
would be equal to to ; and c is equal to db 
55 part of 6b, if we ſuppoſe Water to be 1000 
times heavier than Air. So that the ſurrounding 
Air does only leſſen the lateral Preſſure of th: 
Water 5; part; which in the foregoing. W; 
ment can make no ſenſible Alteration, and 
quently the aboveſaid Difficulty is obviated,”' 


Szcr. XLVI. The Au 


F 1 169 
gent ation and Dimination i 
the refiſting Force of Fluids produces Motion, a 
the Force there. 7” Ow 


L. HIT ERTO we have conſidered the up- 
. ward and downward Preſſures of Huids which 
117 are quieſcent or ſtagnant, either by reaſon of po. 


| ers really acting upon and againſt each ather, ot 
1 elſe by the Reſiſtance and Obſtructions of 
mW |' on; we ſhould now naturally proceed to inqu 
1777 into the Powers of thoſe Fluids that art in 48 
kih Motion; but foraſmuch as this would require 
77 a whole Book to account for it, and ſince what ue 
10. propos'd to ſhew here concerning the Eaw Al 
Wk rr likewiſe be concei vd by the 
4 Preſſure of ſtagnating Fluids; we will not i 
"f this Digreſſion, which to thoſe who nnderffand 


—- 3 
8 — 21 
— 
* 
pr 
— 


Hydroſtatics, may ſeem already much too long 
ul | We ſhall only obſerve further concerning the 
5 | Powers preſſing upon each other, that if in 1. 


— — —— 


* XXVII. Fg. 5. the Tube b kg is equally fild 
. with Water up to a and 5, ſince d is preſs d up- 
14 wards by a b, and downwards by/.4, te Part d 
Wi will quieſce or ſtand ſtill, if the Powers @6b and 
12 1 d F are equal; bur if one of em be leſſen d to ed, 
"| or the other increas d to hb, d will be remoyed 
10 towards that Side where the Force is ſmalleſt, a 
| in this caſe tog; and even with as much Force, . 


—— 
WEEN I, 1 — — 
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je Difference of both Powers is, that act on each 
ide upon d. This may be eaſily try d, and wants 
* further Proof. As d3.; oh 6-1 

&: cr. XLVH. Fluids are moved by, or vather af. 
ter taking away a Refiſtance, and the Force thereof. 


LI Moriox may likewiſe be produced, 
dy removing a Reſiſtance which obſtructed Mo- 
ion, For Inſtagce, blow into a Tube at g, which 


2nd /, till the Water ſubſides from f to e, and 
riſes from a to hon the other Side; then preſently 
top the Orifice g with your Finger, whereupon 
all will ſtand ſtill, and your Finger will become 
the Impediment or Reſiſtance of Motion. This 
appears by removing your Finger, upon which 
the Motion will enſue. 7X 8. wy 

Now by what has bean ſaid it is obvious, that 
whilſt the Finger continues upon g, and the Fluid 
is ſtagnant, the Part d is preſs d upwards by & 4, 
ad downwards by dg; and that the reſiſting 
Power or Finger is press d upwards by the diffe- 
rence of the Powers % and dg. So that this 
Reſiſtance or Finger heing taken away, a Motion 
will be made towands the Side of the Reſiſtance ; 
and even with that -Foree with, which the Reſi- 
ſtance was preſs d when the Fluids were quieſ- 
cent, unleſs upon removing the e, no 


0 7 cocker actual Force begins to operate. 

7 fill 

'd p. {WS:cr. XLVIII. Tranſition to Hydraulics, or fome 
5, few Hydroftatical Examples. 

1 | ; 

to ed, WI No w that Fluids do ſo exactly obſerve theſe 
moved WM Las; that Firſt, every thing which is deduced 
eſt, of {Won thence by good and juſt Cenſequenees/(all 
ree, u Cicumſtances being rightly abſery'd) is likewiſe 


Expe- 


ij fd in both its Legs with Water up to 2 
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ter will run out from I K to Z, riſing up in dt 


Air which preſſes here upon the Water, aud J 
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EX rimentally verify'd in the ſame ; ar d& Henn 
* theſe Fluids, before they recede from th 
Law of Altitude or Depth, do moteovet m 
duce Effects which, to ſuch as are unexperi 

in Hydroſtatics, appear to be ſo many Wonder 
and of whoſe manner of Operating, even th 
greateſt Mathematicians acknowledge themſeln 
ignorant, or at leaſt uncertain, we will proye h 

| 2 424% 


ſome few Inſtances. 0 
Szcr. XLIX. Calculation of the Force of « 
ed Syphon. GG. 


LU. Tux Firſt Inſtance, that we may bs 
gin with one that is ſimple, ſhall be the Operat 
on of a Syphon. 742 7. L2G 

ABCD is a Veſſel fill'd to the Brim-wid 
Water (Tab. XX VIII. Eg. 1.) in it there" is pls 
ced a Curve Tube or Syphon E G H R, Heu 
full of Water, the Orifice whereof I K is fr 
— purpoſe ſtopt with the Finger or othe 
wiſe. 1 0 
If now you remove your Finger from II 
every Body knows experimentally, that the We 


mean while in that Part of the Syphon E 
which is ſhorteſt, and coming down in the long 
HK, as long as the Water in the Veſſel con 
— higher than the Mouth of the ſhorteſt Lt 
E F. | 41588 de 
Now to know from the foregoing Principle 
the Force and Manner whereby, and "whered 
this Operation of the Syphon is brought about : 
Stop the Syphon again with your Finger! 
I K, by which means the Water in that, and! 
the Veſſel will ſtagnate. | 2375 
Suppoſe then W X to be the upper Place oft 


The Religions Philoſopher. 959 


Jace the Horizontal Plane of the Water A D, 
chro” P Qto R S, whereof L M, NO, PQ, 
and R S are equal Parts; thereupon according 
to the preceding Rules, the Part L M will be 
preſs d with the Weight of the Column of Air in- 
cumbing on it. 

Let us for brevity ſake call the Preſſure of 
Weight thereof upon L M, a, or if you pleaſe 
100 Pounds more or leſs ; eſpecially if People be 
not uſed to this way of Letters. 

Accordingly' we will expreſs the Weight of the 
Water-Column PQI K by h or 10 Pounds, and 
that of the Air RS T V, being of the ſame 
Height, by c or 1 Pound. 2 

Now ſince L M, N O, PQ, which are all 
equal Parts of the ſame Horizontal Plane AQ, 
and all Water, and to all which we may ſuppoſe, 
that a Line or Thread may be drawn, without 
paſſing thro* a ſolid Body, or any other Fluid be- 
lides Water. | 

And ſince by the Action of the Syphon the 
Plane L M moves, or is preſs'd downwards, that 
of N O upwards, and that of P Q again down- 
yards, if every Thing be reduced to Reſt by ſtop- 
ping the Orifice I K, the Powers whereby the 
ad Planes were preſs'd up and downwards will 
de equal, according the Se&. XLI, &c. and LM 
ing preſs'd downwards by the Weight of the 
Air-Column LW M, that is, by a, or by 100 
Pounds, N O will be preſs'd upwards, and PQ 
downwards by the ſame. | + 

If now we joyn to the Weight of this Air-Co- 
Jumn of à or 100 Pounds which preſſes PQ 
downwards, the Water-Column PQI K of b or 
10 Pounds, by which I K is likewiſe preſs'd 
downwards; the Force or Weight that preſſes 
IK will conſiſt of à joyn'd to b, or of 100 and 
10 Pounds, to wit, of the Air and Water-Co- 

Vor. III. Nun lumns 
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lumns together. And ſo it is with this Fotee, thy 
the Water gravitates downwards to Z._- * 

If now the Horizontal Plane paſſing thro'I x 
be extended to V, and T V ſuppos d equal u 
I K, then will T V be preſs'd downwards by th 
whole Air-Column T VX, that is by RSX A 
a or 100 Pounds (the ſame being equal to LM 
and by RS T V of c or 1 Pound, that is, of 
and c or 100 and 1 Pounds together. © 

Now with juſt ſo much Force (according ty 
S&. XLIII.) is the Part I K, or rather the li 
preſſing againſt I K, or the Finger (if we d 
not conſide the thickneſs thereof ) 'prefsd up 
wards. | 

So that we ſee here two Powers preſſing again 
each other on I K, or the Separation of the V+ 
ter and Air, operating and acting againſt one and 
ther. | | 

Of which, that that preſſes I K downwards, bu 
been found already to conſiſt of a added to ij ot 100 
and 10 Pounds. And that which preſſes Ik 
upwards, to be no more than of à and c, or 10 
and 1 Pounds; ſo that this laſt, a and c, or 10 
Pounds, (i. e. the ſmalleſt Sum) being Stbtrafil 
from aand , or 110 Pounds, the Remainder i 
leſs c, or 1o leſs 1, that is 9 Pounds. 

And this ſhows the Force wherewith IK 
preſs'd downwards more than upwards, und iti 
equal to the Weight by which the Water Colum 
RQK I, “ or 10, exceeds the Air-Colun 
PEE -V.COH. | | 

So that if you remove your Finger from I! 
and ſuffer theſe two reciprocally graviating F( 
ers to act againſt each other, it is plain, that ti 
Water at the Orifice of the Tube I K, is by ti 
lately mention'd difference of Weight 'betwet 
the two ColumnsP Q K I and RS T V, thats 
teſs c, or 9 pound Weight (ſuppoſing all _ 
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bers to be as above) preſs d or protruded down- 
wards to Z. 

Thus we ſee the Force wherewith a Syphon 
flows, deduced from the aforeſaid Principles, and 
the Fact is obvious to every one. | 

But we muſt beg our Readers to take notice 
here, as well as to remember hereafter, that we 
doby no means pretend that theſe Numbers of 
100, 1, 10, Cc. are the juſt Proportions of the 
Weight of Water and Air; but that we only 
mean thereby, to ſhow that a Column of Water 
is much heavier than a like Column of Air, and 
to conſult the eaſe of thoſe who are fit accuſtom'd 


to Letters in Calculations. 


Secr. LI. Of a Fountain that Spouts or Springs 
higher than the Water that ſupplies it. 


LIII. Let us now propoſe an Inſtance that is a 
little more compounded than the former. 


Hou to make a Fountain whoſe Stream riſes much 
bigher than the Water above in the Ciſtern, which cau- 
ſes it to ſpring out without the Application of any 
Force Pumps, Bellows, or other Inſtruments, and with- 
wt any other Means whatever, ſaving the Gravity or 
Weight of the Water itſelf. 

This may be done after the following manner. 

AB CD (Tab. XXVIII. g. 2.) is an open Ci- 
ſtern, from which an open Tube N R is carried 
downwards thro* the Covering E H of another 
Litem EF G H, ſhut To cloſe that no Air can 
get in, paſſes down to R, almoſt to the Bottom 


af the Ciſtern F G. ü 
From the upper Part of this loweſt Ciſtern E H, 


there riſes a ſecond Tube S T, paſſing on almoſt 
a high as T D, or the Lid of a ſecond Ciſtern 
DCK I, which is likewiſe cloſed ; and from 
thence there is again derived a third Tube to 


Nnn 2 LMO. 
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L MQ, which is ſtopt with a Cock that hu 
large Orifice at M O. | 97. 0 
| Moreover in the Ciſtern DC KI, there is ; 
Hole at P, which can be open'd and ſhut by ans 
ther Cock or Stopper. | 
To ſet this Machine to Work: Wk 
Pour in Water at the Orifice P into the Ciften 
DC KI, till the Tube LZ QO be full, ſhurthe 
Cock M O, continuing to pour in Water at Þ, 
till the Water riſes in the ſaid Ciſtern to the 
Height T Y, or level with the Mouth of the 
Tube T. | * 
Then ſhut the Cock P, and pour Water into be 
Ciſtern AB CD till it riſes to the Height 21. 
This is not indeed abſolutely neceſſary here, bu 
is preſcrib'd to the End, that by taking the ſam: 
Height of Water in both the upper Ciſterns, the 
Calculation may be the more Simple, and conſe 
quently more Intelligible to unexperienced Per 
ſons. | 
This being done, and every Thing at Reſt, up 
on opening the Cock M O, you will fee tle 
Stream of Water riſing up to V thro? the midde 
Orifice of the flat Plate 5 6, or at leaſt to a very cor 
ſiderable Height above the uppermoſt Superficis 
2 T of the Water which is in the Ciſterns A BCD 
m_ DCKEI, and which preſſes up the Strean 
6 V. a 
It muſt be here obſerv d, that foraſmuch as 
Water of the upper Ciſtern A B C D deſcends it 
to the lower EF GH during the Play of tie 
Fountain, there muſt be a Hole in the latter fron 
whence the Water may be diſcharged, which be 
ing done, it mult be ſtopt again, if you w 
play the Fountain again. | 
Or otherwiſe (which I'find moſt convenient i 
mine) you may place a little Pump at 2 thto tit 
Tube N R, down to the Bottom FG, and = 
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Pump the Water out of the lower CiſternE F G H 
thro' N, the Cock being open'd in the Ciſtern 

CKI. | | 
15 know then with what Force the Stream ri- 
ſes from the Cock N O, or the Orifice 8: 

Let the ſaid Cock be turn'd or ſhut again, 
whereupon the upper Ciſterns and Tubes being 
fll'd with Water, all will be ſtill; and let it be 
ſuppos'd (that we may not repeat the ſame) that 
all the Tubes as well the real ones NR, T8, LZ, 
as the imaginary ones: W 2, X 4, and 45, are of 
the ſame Width. Tho' this likewiſe is only re- 
quir'd for Calculation ſake, ſince we may other- 
wiſe uſe for this Purpoſe, ſuch a Part only of a 
larger Tube as is equal to the Widthof a ſmaller. 

Let then WX be the uppermoſt Plane of the 
external Air; and let that of the Water T Y be 
continued to 4. Conſequently, as we have ſhewn 
before, the Part 2 of the Superficies of the Water 
in the upper Ciſtern AB CD, will be preſs'd 
downwards by the Column of Air W 2. 

Let us again call the Weight of the ſaid Co- 
lumn a, or 1000 Pounds. 

After the ſame manner we will term the Weight 
of the Water-Column R 2, b, or 100 Pounds; 
as alſo that of the Air-Column T 3, c or 10 
Pounds too: The ſecond Water-Column Y Z ſhall 
be expreſs d by d, or 80 Pounds, and the ſecond 
Air-Column 4 M by e, or 8 Pounds. 

To proceed then. 

The Part R of the Horizontal Plane R 3 is 
preſs'd downwards under the Tube NR by the 
Weight of the Air-Column Wa, or a, otherwiſe 
1000 Pounds joyntly with that of the Water-Co- 
lumn 2 R, otherwiſe b, or 100 Pounds; and conſe- 
quently by a and 6 together, or by 1100 Pounds. 

But all Things being quieſcent, we know ac- 
cording to the foregoing Sect. XLIIE that with 
— 78 the 
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the ſame Force as R is preſs d cen the 
equal Part 3 isprefs'd upwards ; {6 that the ua 
which drives the Part 3 upwards, is likewiſeequy 
to a added to b, or 1100 Pounds together, 

Now the Air-Column T 3 nam'd c, and ſup 
pos'd to be 10 Pounds, does alſo gravitate wit 
the ſame Force upon 3 downwards. Whereſon 
Subſtracting this downward-preſing Weight , 0 
10 Pounds, from the Force that preſſes 3 up 
wards, or from aand 6, that is 1100 Pounds th 
Force with which the whole Air-Column I; 
and conſequently alſo its Superficies T, by the 
Difference of both theſe acting Powers is moni 
upwards, does reſult from thence. And the ſane 
muſt be exprefs'd by a and 6 together, leſs e; u 
by 1100 leſs 10, that is by 1090 Pounds. 

Again, fince T is a Part of the Air's lowermol 
Horizontal Plane T I, which Air preſſes up 
the Water in this Ciſtern D CK I, and ſince Yisu 
equal Part of the faid lowermoſt Horizonti 
Plane, it follows according to the abovemention{ 
Laws of Hydroſtatics, that J is preſs'd with # 
much Force downwards as T npwards ; ſo tha 
Y is preſs'd downwards with a Force equil to 
the ſaid aand & together, leſs c, or with 1090 
Pounds. | 

To which if we here add the Weight of tht 
ſecond Water-Column Y Z, that is, of d, or % 
Pounds, the Part Z 9 will be preſs'd more ſitong: 
ly downwards with this Weight than the Patt]; 
and conſequently the Weight which preſſes L) 
downwards, will be equal to a, þ and d togethe! 
leſs c, or 1000, 100, and 80 together, lefs 10; 
that 1s, 1170 Pounds. 

And ſince Z 9 and M O are equal Parts of the 


ſame Force upwards, 
If 
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If now the Cock at M O had no conſiderable 
ticknels, and yet hinder d the Water from ſpring- 
ing out, it would appear that M O were preſs d 
downwards with the Force of the whole Air Co- 
umn MX, that is of X 4, a, or 1000 Pounds 
(for this is equal to W) and 4 M, e or 8 Pounds, 
that is, taking in all together, M O is preſs'd 
downwards by a and e together, or 1008 Pounds. 

And it has been ſhewn before, that it is preſs'd 
upwards by a, b and d together, leſs c, or by 
1170 Pounds. 

Wherefore if we ſuffer theſe up and dowhward- 
preſſing Powers to operate on each other, as they 
do, when the Cock is open'd at M O; it is plain 
that the Water which preſſes upwards at M O 
being ſtrongeſt, will over-ballance the oppoſite 
Power that preſſes the ſaid MO downwards, and 
be driven upwards by the difference of the Powers 
acting againſt each other. 

This Difference is found by Subſtracting the 
ſmalleſt down ward-preſſing Force à and e toge- 
ther, or 1008 Pounds, from the greateſt a, b and 
d together, leſs c, or 1170 Pounds. 

So that the Difference, or the Force where- 
with the Water aſcends at M O, is equal to b and 
d, leſs e and leſs e, or to 162 Pounds. 

Or to expreſs the ſame by Words that may be 
apply d to the Fountain, and to take theſe Things 
for the Letters which they denote : The Water 
pat. will be protruded out of the Cock M O with a 
1 7 Force equal to the Weight of both the Water- Co- 
elles 4 lumns 2 R and Y Z, Subſtracting the Gravity of 
15 the two Air-Columns T 3 and 4 M. 

R Now ſince the Weight of the Air with Reſpe& 
eue that of Water, is as 7555, it may be omitted in 
* 1 this Calculation, as making no conſiderable Alte- 
4 ration therein. And we may advance, . with- 
out committing any Miſtake worth notice, 

I Nun 4 that 
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that this Fountain ſpouts with as much Force, 
if the gravitating Water in the Ciſtern had 4 
Height of both the Water-Columns 2 Rand? 
that is, of b and d placed one upon the other, 

So that from hence it is eaſie to infer, why 
Stream M ſprings much higher than the hig 
eſt Water A 2 in the Ciſtern, ſince the Heiz 
thereof alone is equal to that of a Water 
lumn 2 R in this Contrivance of a Fountain. ll 
that Experience agrees with theſe Propolitias 
every Body that pleaſes to try, will find as wi 
as We. | 


| ( #8 
Sect. LII. Of a Fountain of Hero, the Sram 
whereof is longer than the Fountain high. 


LIV. Sou Years ago, I caus'd to be mat 
another kind of a Table-Fountain, of the Natur 
of that Hero Alexandrinum; but with this Diff 
rence, that whereas in that of Hero it is not poſh 
ble to make the Stream that ſpouts out to attainty 
the Height equal to that of the Fall of the V+ 
ter, or of the Fountain itſelf ; yet in mine, not- 
withitanding the Height of the Machine, was nd 
more than 3z Foot, the Jet roſe ſtrongly five Foo 
higher than the Water in the upper Ciſtern. 

The Structure is thus: G A FH (Tab. XXVIIL 
Fig. 3.) is the uppermoſt Ciſtern, being open, and 
having under it two ſmaller, and every where 
Air-tight Ciſterns AB C D, and DCE F; ea 
of theſe has an Orifice or Hole, one at M, tothe 
at N, and both of em may be render 'd alfo Ai 
tight, by ſtopping them with a Cork coverd 
with a wet Bladder, or a Cock. There are lie- 
wife two cloſe Ciſterns below, 8 T R and 
PRQO. From the Bottom A F of theupper 
moſt Ciſtern GA FH, there paſſes a Tube K. 


downwards almoſt to the Bottom R T of the 0. 
eln 
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PRT S; but in ſuch a manner that the 
ne, or whatever it contains, has no Communi- 
tion with the Ciſtern D C E F through which 
paſles. And from 3 in PS, there is carried a 
ube 3 L upwards, juſt below the uppermoſt 


1 the hig ane D F of the Ciſtern DCEF; from the 
de Hei ottom of which CE, there deſcends again at 9 a 
Water. ube at 9 h, terminating in the other Ciſtern 


O R very near the Bottom of it QR. And 
s ſame Ciſtern QO R ſends again a Tube 
Zupwards, which beginning at 4 is carried on 
o Z, exactly under the uppermoſt Plane A D of 
he Ciſtern AB C D. Laſth, At AD there is 
Tube pr cloſe ſolder'd at 5 6, which riſes to 
þ only, or a very little higher than the Plane 
D; and paſſes downwards to P, or nearer to 
he Botton B C. 8 ö 

On the Top of this laſt Tube, we fix d ano- 
her 1 8, which at WS was cover'd with a flat 
Pate, having a ſmall round Hole in the Middle 
of it, thro* which the Stream was to paſs, and 
we clos'd it at the Joint r with Emplaſtr. de Mi- 
10, ſo that it was impervious either to Water or 


„ was o Air. | 

five Foot Now to ſet this Machine to Work : - 

n. We inverted or turn'd it upſide down, ſo that 
XX VILE the Ciſtern G A F H was undermoſt, and ha- 


pen, aud ing fill'd both the Ciſterns AB CD, and DCE F 
y when Bi with Water at the Orifices M and N, we ſtopt 
P; eich the ſaid Orifices very cloſe with a Cork and Blad- 
I, Totte der, putting a Finger in the mean time upon the 
allo A. Hole in the little Plate W 8, to the end that the 
cover Water pour'd in at M, or ſo much of it was 
are like- WF above p, might not run out. | 
P, adi Then ſuddenly placing the whole Machine in 
o upper. is former State, 6 as that the Ciſtern G AF H 
ube KI ves again uppermoſt, we pour'd without delay 
f the c ſome Water that was at hand in the ſaid Ci- 
ſtern ſtern ; 
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ſtern ; whereupon, preſently afterwards, we 
a Stream $ 7 riſing out of the Tube 18 92 
little Hole, which Stream when meaſurd'wy 
much longer than the Height of the whole Mx 
chine, as has been already ſaid. 2 

It will not be neceſſary to give an Accounth 
how the Water ſubſiding, or finking from G AFI 
throꝰ the Tube K I preſſes the Air out of the 
ſtern PRS T.thro' the Tube 3 Lupwards, which 
finding no room any where but by prefling dow: 
wards the Water in the Ciſtern D CE F, and i 
the Tube Y h, protrudes the ſaid Water toward 
the Ciſtern O QRP with a much greater For 
than that of its own or ſingle Gravity. At wic 
Place the Water likewiſe aſcending, the Air j 
protruded with the ſame Force from O QRÞ 
thro' 4 Z to the Ciſtern ABCD, which (with 
out counting the Air in the Tubes Lg and Z. 
becauſe of its Levity, and ſmall Reſiſtance) cu 
ſes the Water to ſpring out of the Tube p 8; i 
ter this manner with almoſt the Force of both th 
Weights of the Water-Columns Y % and KI. h 
the ſame manner we may deduce the Operation 
of the foregoing Fountains, Syphons and other, 
whereby, without any Calculation, we may all 
Form a general Idea of their Properties. I thought 
it ſufficient to give my Readers one only Inſtance 
here, it not being my Deſign to write an entit 
Syſtem of Hydroſtatics. They who would in 
pute the Force wherewith the Water iſſues out d 
the Fountain exactly, may do it after the Method 
of the aforemention'd Examples. 

But before I proceed any further, I mult add 
that this Machine may be form'd after a mud 
more convenient manner, ſo as that one need n0t 
invert it, nor yet ſtop the little Hole of the C 
lumn W 8 with the Finger, or any thing elk; 


this may be done by Stop-Cocks in other Pack 
e 
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by making the Orifices M N above at A F, 


the is known to every Body that has any Skill 
lurd wu theſe and other kinds of Watcr-Works, 
hole ME... 1 have rather choſe to expreſs it in the preſence 
ranner, becauſe it is that in which I made the 

ount h iperiment, and in a Place where we could form 
SAR his whole Structure of no other Metal than Tin, 
f the ( or could have the Aſſiſtance of ſuch Workmen as 


re neceſſary in ſuch Matters. Whereas the other 
cuntain was prepar'd by a Perſon of good Judg- 
nent, and who was well inſtructed concerning the 
ame and Make thereof. 

Nor will it be difficult to one that rightly un- 
gerſtands this, and the foregoing Diſpoſition of a 
ountain, to cauſe a Stream of Water to riſe up 


OA. given Height by a requiſite Multiplication of 
ch (vid ierns and Tubes, the Height of the Deſcent 
and Zr Water being likewiſe given. It is certain at 
nee) cu. |, that all this may be deduced by Argumen- 
85 g ation, and confirmed by Experience. 
N decr. LIII. The Motion of Water in @ Curve Tubs. 
other, BW LV. IN the laſt Place we ſhall add ſome- 
may all hing, which, tho* of little Importance, yet at 
[ though rt Sight has appear'd wonderful even to ſome 


Mathematicians themſelves, to whom we have 
eyeral times communicated it; and which ſerves 
o confirm the foregoing Laws after a ſtrong 


anner. 


Inn Z is a Ciſtern or broad Veſſel (Tab. XX VIII. 

Eg. 4.) fill d with Water up to the Brim; PO NM 

uſt 200, Ns Cylindrical Glaſs, with the Bottom P O up- 
2 0 vzrds, and the Mouth M N juſt under the Surface 
need lot fthe Water in the Ciſtern, and containing before 
the Co it was inverted, ſome Water in it, which (the Mouth 


of the Glaſs being thus tum'd downwards, con- 


N Placs tinued ſuſpended therein at the Height QR. 
* More- 


J 


- * 
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Moreover L B V is a Curve Tube, both Legs 
of which being fill'd with Water to the fame 
Height L and r, I put my Mouth to the Orißce 
V, and blow'd it back from r to A, thereby 


cauſing it to run out at L. 


The Water by this means being contain'd be- 
tween L and A, to prevent its ſubſiding at L, and 


rifing at A; I preſently ſtopt the Orifice V with 
my Finger, whereby the Water remain'd ſo much 
lower at A than at L. 

Then I put the ſaid Tube LB A under the 
Glaſs MN OP, ſo that a Column T L of Wa- 
-ter, (and the Glaſs being not quite full) a Column 
alſo of Air « T was above the Orifice L. 
Thus the Water being at unequal Heights in the 
Tube, under the Glaſs, and in the Ciſtern ; (foral- 
much as that in the Leg of the Tube L B, was not 
only the entire Length S L or Ar higher than in the 
other Arm y V; and beſides the Water-Column 
| TL preſs'd yet more upon the Orifice L, .with- 
out counting all the Air T,) Who could at fit 
fight, unleſs he were well vers'd in Hydroftacic, 
imagine otherwiſe, than that by the greater Height 
of Water, at SL, or rather at S T, the Water 
would be forced upwards at A, when the Finger 
was remov'd from V. | 

And yet we find by Experience, that inſtead of 
A riſing tor, the Water will ſubſide from A to 
F, as ſoon as ever the Finger is taken from V. 
Io diſcover therefore the Reaſon this Pheno- 
menon, ſo ſurprizing to ſome People, nothing 
more is neceſſary than to trace the ſame back to 
the before-eſtabliſh'd Laws of Pluids, when you 
have again blown the Water down to A, and ſtop 
the Orifice V, and reduced all to its forme! 
State. 

Let us then again ſuppoſe W X to be the up- 
per Superficies, and AE a Horizontal Line drawn 
parallel 
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rarallel to Y Z. Now let the Air-Column WE. 
qual to X A (the Finger being remov d from V) 
be each call'd a, and the little Water- Column 
AF becall'd b ; and the little Air- Column G E 
of the ſame Height with A F, be c; each of the 
Water-Columns H g and D T be d; and the little 
equal Air- Columns t f and u T be e. Whereby, 
according to the foregoing Method, the Force 
may be computed with which the little Water- 
Column A F is preſs d down to F, or to the Depth 
1 | 

But this may. be likewiſe more briefly done af- 
ter the following manner : The Part G is preſs'd 
by the Air-Columns WE and E G, or by à and 
c; but (according to Se. XLIII.) the Part F ly- 
ng in the ſame Horizontal Plane Y Z, is preſs d 
upwards with the ſame Force a and c, when u 
topping the Orifice V with the Finger, all is ſtill 
foraſmuch as there can be drawn a Thread from 
Gto F, without paſſing thro* any other Solid or 
Fluid Matter : But if now you remove the Fin- 
ger from V, the Part will be preſs'd down by the 
Air-Column X A a, and the little Water-Column 
AF, b; ſo that the Force which preſſes F up- 
wards, is a added to c, that which preſſes the 
ame downwards is a added to b. 

Now ſince õ is Water, and c Air, the downward- 
preſſing Force upon F, or a added to b, is greater 
than the Force preſſing upward expreſs'd by a and c 
andconſequently the Part F is preſs'ddownwards by 
the Difference of this Force, or by the Force of 
Gravity where with the little Water-Column ex- 
ceeds the equal Air-Column E G, thar is by 6 leſs c. 
From whence. it appears, that whilſt A For 5 
is Water, and heavier than G E or c, which is 
Air, the Part F, and conſequently the Column 
AF, will be preſs'd or move downwards, and ne- 


— — — — — — — @ —- 


| 
| 
f 
| 
\ 
|; 


A F becomes Air likewiſe. 
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ver ceaſe till A ſubſides to F, and the Cali 00 


And then the Difference of A F and G E « 


$ leſs c will be nothing, and the Force prefling yp 1 
and downwards upon F, equal; for which Nez. 
ſon the Water in the Tube V5 will not be Mee . 
than at F, or equal to Y Z, when all is quieſcent 3 
by its Weight only. And the ſame is conform: il © 
ble to Experience. WA 0 
We might here ſubjoyn the Demonſtration, tha A 
if L the Orifice of the Tube LB V ſtood out 2 
any Height above the Water QR in the Ai 8 
ꝓ QO, the Water would not ſubſide ſp low xx 
For I Z, 5 that it * remajn n re 
oportionably as much higher above F or 1 
2 1. ſhould be above R | 55 4 
I cannot forbear ſhewing here, how necellay "* 
the laſt Obſervation made (St. XLIII) isi de 
Calculation; to wit, that ſince the Oriſice L per 
the Tube L B V, being under the Water at & 
a Thread can be drawn from G to E, that hals ge 
thro* no other fluid Matter than this Water; wlll. | 
may preſently diſcover after a much ſhorter ma... 
ner the Preſſure upwards of F, by the Preflur t 
downwards of G. 8 * 
But when the Mouth L of the Tube LB VM br 
happens to be above the Water QR, in the Ane 
PQOR, we ſtall find that the Thread pid big 
we would have drawn from G to F, muſt fil © 
paſs thro* the Air P QR O out of the Water wean 
the Orifice L, before it reaches F; for Which . 
Reaſon the aforeſaid ſhort or abridg d Computat-W Co: 
on can'tbe made true, ſince, for this Reaſon, Fan rut 
G will not be preſs'd with equal Force . wor 
and downwards, the Finger being upon V, tio Wl \ 
they be equal Parts of the ſame Horizontal Plane Moby 


This will appear clearly to every one that 4hal 
| | col. 
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compute it aſter the manner of thoſe Exam 
mention'd, Se. LX, and LXI. - b 

But this w { ſuffice to give a ſhort experimen- 
ul Example of theſe Laws of os. 

This Experiment may be made with little 
Trouble or Cn if you put a Curve Glaſs 
Tube in an Ounce Viol almoſt full of Water, adapt- 
ed to the Mouth of the Viol, that ne Water can 
rn out of it when inverted, er turn d upfide 
down. 


Scr. LIV, LV, LVI 4 Hydroftatical Paradox 
ſhown by rwo Experiments. 


LVI. No w that theſe many thouſand Parts 
of which Fluids conſiſt, how ignorant ſoever of 
what they are doing, obſerve fo accurately theſe 
Laws of Height, that before they depart from 
them, they produce Effects incredible to many 
Perſons, will appear from what follows. 

Let (Tab. XXVIIHI. Ng. 5.) D C be a round 
freight Tube, of as great a Length and Breadth 
35 you pleaſe, in which two other Tubes A C 
and B C do open, or even as many more Tubes 
2 the Circumferenee of the firſt Tube DC will 
contain, and theſe alſo may be as large as you will; 
but for the ſake of Plainneſs, we will ſuppoſe 
_ 4 be no more than three, and of equal 
igneſs. | | 

Then fill all: theſe Tubes with Water to an 
equal Height, which upon opening the Cocks 
G, E, F, will preſs upon the Baſe C of a Veſſel of 
communication C T ¶H fitted to the Cocks and 
Tubes; and upon removing that Baſe or Bottom 
woul'd run out thro' C. 

Now according to the foregoing Laws, it is 
obvious to all that underſtand Hydroſtatics, that, if 
al the Cocks G, E, F, be ſhut, and upon open- 
ing 
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Water in the Tube A C only (the Cock G being 


does alone, and without the Weight of the othe 


with 100 Pounds, all three of em operating tc 


is no more than of 100 Pounds, even though tht 


* 


ing any one of them, the Water contain'd ir 
each of theſe Tubes ſeverally will preſs on; the 
Bottom C with the ſame Weight; and that ther: 
fore if the Water in D C only (ſuppoſing the 
Cock E open, and G and F ſhut) preſſes on the 
Bottom C with the Weight of 100 Pounds, the 


r dt 28Þ9D2 


open, and E F ſhut) will preſs the bottom C with 
the ſame Weight of 100 Pounds; and ſo likewiſe 
will the Water in the Tube BC. . 

Now ſince the Water in each of theſe Tube 


two, preſs upon the Baſe C with 100 Pounds 
let one who has never ſeen theſe Hydroſtatical Ex 
periments, nor heard of em, ask himſelf wich 
what, or how much Weight all the Water i 
the three Tubes acting jointly, and the three 
Cocks being open, will preſs upon, the Baſe C 
and let him tell us, whether he do not find hin 
ſelf at firſt diſpos'd to anſwer (as I have knom 
many learned and ingenious Men do) that {inc 
the Water in each ſingle Tube preſſes upon G 


a © XX , 


— 4 


gether, will preſs with thrice the Weight, except 
ing the little Water at T HF E G, which liest 
tween the Cocks and the Bottom C, and alwaj 
remains the ſame; which however, if the Tube 
be taken long enough, makes no remarkable Di 
ference. 1 ; 
But in caſe we ſhould tell him: Firft, That fat 
from anſwering rightly, he has quite miſtaken tht 
Matter ; and that altho' the Water in eachof thelt 
Tubes does ſingly preſs upon the Bottom C vid 
the full Weight of 100 Pounds; yet when all 
cc *em act upon the ſaid C together, the Preſlur 


Tubes were larger, and more numerous, and col 


ſequently contain'd in them a greater my þ 
ater 


water; for Inſtance, if each Tube like N B F 
were of the dire and Figure of N F R, or any 
other; provided only that the Water in cach of 
the Tubes ſhould continue at the ſame Perpen- 
dicular Height DH, or RS, and the Baſe 
which bears the Preſſure, of the ſame Extent. 
And Secondly, that the lame happen d by virtue 
of the aforemention d Hydroſtatical Law, that 
0 Part, as T H, of à Horizontal Plane T 8, does 
ever bear a greater Burden than the Weight of 
the Column of Altitude, which has T H for its 
Baſis, and D H or RS for its perpendicular 
Height : He will ſee indeed that this is a juſt Con- 
ſequence of this Law ; but undoubtedly alſo con- 
els, that the manner after which the Water muſt 
be diſpos d in theſe three or more Tubes, ſo as not 
to gravitate more with a triple or greater quanti- 
ty of Water, than with one third thereof, is un- 
known to him. +. 34 | 

The rather, ſince he ſees that ſuch Preſſure is 
perform d not by a Fluid actually put in Motion, 
but by a quieſcent one. 


LVII. And to the end, that they who read 
this, ſhould not doubt of the Truth of the Expe- 

ment, which, unleſs they were thoroughly vers d 
in 2 they could hardly avoid, let them 

pleaſe to compare the following Experiments 
therewith, which are only made to ſupport the 
Truth of the former againſt thoſe who queſtion 

. I find them thus deſcrib'd among the Experi- 

— eh I noted ſome Years fince on my 

ournal, dias 

Lcaus'd a Machine to be made after the fol- 

owing manner: MN 8 XXVIIL Eg. 6.) 

$2 Tin Tube having a Cock at K, which can ſtop 

ad open the Communication between the upper 


nd lower Part of the Tube. From this Tube 
Vol. III. Ooo at 
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at 8, there riſes another oblique one T S, prov 
ing wider and wider to the Top OT. 
manner of a Funnel, having like wiſe 4 Cot 
L, which can open and ſhut-a Paſſage” 

the Fluid that is above and. below it; at 


f CC - 


oF 
of this tin Tube at QR, there is another Glak 
one QR G H ſtuck into the former, and hot 
clos d together with Empl. Diachylow. , 
Then I took a large Cylindrical Glaſs' AEB . 
and fill d it up ro C D' with a ſtrong Pickle; and , 
binding the tin Tube together with he giaſs-hne ( 
faſt to a tranſverſal Piece of Wood X V; 
empty, T let them down into the Pickle! 0 : . 
certain Depth. 
Whereupon pouring gently ene Oyl of Tos 
tine into the Funnel and Tube (both Coon 0 
open) after that a part of it ran out at Sen * 
produced a Cream of floating Oyl upon the Pickle f 
at AB CD, we found that the ſaid Oyl being 7; 
lighter, and conſequently kept up by the Weight er 
of the Pickle, at M N OP, for Inſtance, ot a Al 
leaſt much above the Superficies of the Pickle, . 4: 
main'd in that Condition 1 In the ſaid F ungel, wd one 
er.. 
Having, then ſtay'd till all was  perſe&8y} ſtil, . 
we obſerv'd a 4 of Oyl hanging below at th: tha 
Bottom of the Glaſs Tube G H, which whe 
ately, upon pouring ſome little quantity of? Hei 
into the Funnel at O, or the Tube at N, bykq — 
a ſmall acceſſion of Preſſure fell off from GH, and Wir 
emerged in the Pickle. After which (the piece of ory 
Wood VX being ty'd very cloſe to the Gt + 


Veſſel, that it might not ſtir) when another 2 thoy 
of Oyl was hanging at GH, we ſoftly tum d Cong 
both aA Cocks at K and L, and made them ft Dan 
and then found that whether one or both of en ang, 
were open'd, the Preſſure was not fo much alters, 


2s to cauſe this Fulpcagee Drop of Oy! to fall of, 
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tho we had ſeen before, that it always ſo hap- 

rend by the addition of 4 ſmall Weight, which 
— not to be compar'd to that of the Oyl in the 
Funnel. 

From whence (nor to recapitulate all the Con- 
ſequences deducible from'the many ical 
lows which we have before laid down and pro- 
red) ir appear d that the Preflure of the Oyl in 
the Tube NH, was neither increas d not dimi- 
did; whether it was that the Preſſure of all the 
Oyl which was in the Funnel 8 P O, a&ed and 
preſſed downwards, or whether it was rata 
from doing ſo by the Cock L. 


LVIII. For the lame Purpoſe we royn'd a 2 
Curve Tin Tube DE F, to the preceding Inſtru- 
nent B CD, and ſticking into it a Glaſs Tube 
FA, clos'd em together as before at P and F. 
Then the Cocks being open, we pour d common Wa- 
ter into the Furmel C, till it roſe tothe ſame Height 
ABC in the faid Fennel, and both the Tubes 
A and B: And moreover "having open d and ſhut 
ach of the Cocks K and L, and afterwards both 
together, we confd not obſerve the leaſt ſinking 
or tiſing at A ; fo thatit alſo appeat d from hence, 
that the Preſſure of the Water in the Tube B D, 
whereby che Water in E F was ſaftain'd at the 
Height A, and did neither increaſe nor diminiſn, 
but continued entirely unalterable, Whether the 
Water in the Fannet gravirated on it covenants 
or not. 

From both which Peperiments whar is ſaid 
ore in Se. XLIV, ſeems to be fufficiently 
confirm'd, as ſtran e Sighe it may otherwiſe appear 
io any one at the „altho' it be obvious 
enough to ſuch as underiing Hydroftarier. 
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Szcr. LVII and LVIII. Another - Hydraflwica 
Paradox confirm d alſo by an Experiment. 


LIX. AxorhEnx Inſtance concerning which, even 
the greateſt Mathematicians freely own their Ig 
norance (or atleaſt their Uncertainty) as farasre- 
lates to the Manner of the Water's working; We 
will here offer, not according to the little Mea- 
ſure of the Inſtruments wherewith we perform'd 
it, but as in the former, ſo as to render it more 
Intelligible, and to make a greater Impreſſion. - | 
Let A BLM (Tab. XXIX. Fg. 1.) be a Veſſel Ml 
repreſented here in its Profil or Section; and for Ml : 
the ſake of Perſpicuity ſuppos'd exactly Squse, MI ( 
and the Dimenſions of its Length and Breadth to MI 
be 12 Foot: This Veſſel muſt likewiſe be ſuppo- MI ( 
ſed to be ſhut cloſe with a flat Horizontal Coyer- 
ing A B, of the ſame Breadth, having at VR MW þ 
a leſſer ſquare Orifice, in Length and Breadth ( 
2 Inches, or ? of a Foot, from whence there nes 
a ſquare perpendicular TubeRQ S V, of the 
ſame Breadth and Wideneſs with the little Hole 
VR, but its Height QR of 36 Foot; let. the 
Height of the Veſſel WA be eight Inches or 
of a Foot. ; a 
Below, at WZ, the Ciſtern AB W is quite 
open, but there is a looſe wooden Bottom Frame 
ly ing upon the Brim of the Ciſtern M N, LO, 
tolerably ſtrong and inflexible, and ſo placed, that 
when the Water is at any height, nothing can 
paſs between the Frame and the ſaid Bot- 
tom. We had put under a much ſmaller Bottom, 
which we had uſed for this Purpoſe, a thick wet T 
Piece of Leather, which lay upon the Points ot 
the upwards-bent Tin Brim O and N, and which 
by the Gravitation of the Water upon the 4 
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den Brim being preſs d downwards, kept the 
Water intirely in the Ciſtern, 

There was beſides a Ring faſten'd at E in this 
Bottom, from which a String paſſing thro” the 
ſquare Tube, was ty d above at E, to one end of 
the Ballance H G F ; ſo that by drawing the ſaid 
String F E upwards, the ſaid Bottom W Z could 
berais'd up at the ſame time, 

Then pouring Water into the Ciſtern ABZW, 
up to the Brim A B, it is plain that the Length 
and Breadth of the ſaid Ciſtern being 12 Foot, 
the Area thereof will contain 144 Foot, 


which being multiply'd by the Height A Bor; of 


2 Foot, or 8 Inches, the ſolid Contents of this 
Ciſtern, or of the Water in it, will give 96 Cubi- 
cal Feet, weighing (if you allow 63 Pounds to 2 
Cubical Foot of Water) 6048 Pounds. 

Wherefore the Weight I, equal to ſo many Pounds, 
being put into the Scales ſuſpended at H, the ſame 
(if you except the Weight of the Bottom W Z, 
and the Friction beſides) will equiponderate the 
Water in the Ciſtern AB WZ; and if it were 
but little more augmented, it would be able to 


raiſe the Bottom WZ with all its Water AB, tho? 


neither the Cover or Lid A B, nor the Tube 
RQSV, were over the ſame. And this whole 

Matter is obvious to every Body. | 
But if we proceed farther, and do alſo fill the 
laid Tube with Water, which Tube being 2 In- 
ches or ; of a Foot Wide, and 36 Feet in Length, 
it will exactly contain a cubical Foot, or 63 
Pounds of Water, according to the foregoing 
duppoſition. | | 
This being done, ſince the looſe Bottom WZ 
may be here conſider'd as a Scale ſuſpended to the 
Ballance F H at E, upon which the Water in the 
Ciſtern A Z, and in the Tube QR, weighs a- 
gainſt the Weight put into the other Scale ſuſpen- 
O 003 ded 
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ded at H; let any one that has not nicely obferyy Ml | 
theſe Singularities in AHydroſtatics, or been n- Ml | 

verſant in theſe Matters, I ſay, let ſuch *a Man 
retire, and ſeriouſly Reflect with himſelf, that, Ml | 
foraſmuch as the Weight I is in Equilibrio*with Ml | 
the Water in the Ciſtern AB WZ (excluſive ofthe Ml | 
Cover A B, and the Tube RQ); and ſince the Ml c 
whole Tube QR does alone contain a cubical t 
Foot, or 63 Pounds, of Water; whether he might t 
not ſafely enough conclude, that the Weight the c 
ing augmented by another Weight W, weighing W : 
conſiderably more than the ſaid cubical Foot of Wa Ml 1 
ter; for Inſtance, by adding 100, yea even 1000 tt 
Pounds thereto, the looſe Bottom W Z, or the « 
other Scale with the Water upon it, might be very ( 

eaſily raiſed up; the rather, ſince the ſame is 
found to hold true in all ſolid Bodies, and even in b 
Water itſelf, if turn'd into Ice, provided it were p 
not frozen to the Sides of the Ciſtern or Tube; in 
as is affirm'd by Monſieur Varignon, in the Af. a 
Lipſ. 1692. p. 365. 4 5 1, 0 64 
But he that has read and conſiderd the te 

above - ſhown Laws of Hydroſtatics, will ſee (&. 
XXX VIII.) that in the Horizontal Water-Plane WM |: 
A B, juſt below the Cover of the Ciftern-AB, v 
the Plane VR is preſs'd by a cubical Foot of Va- pr 
ter, or 63 Pounds; for which Reaſon every equal WM M 
Part Re, ef, and Vn, m n, of the faid Hot. pe 
zontal Plane, according to the ſaid Law, ($9. im 

XXXVIII.) the Water being quieſcent in the 
Tube and Ciſtern) will be preſs'd downwards IM thi 
equally in all its Parts; ſo that therefore this tic 
one Foot of Water, or 63 Pounds, in the Tube ac 
QR, does equally gravitate on the ' looſe Bot-W pr: 
tom W Z, as all that quantity of Water that Q 
would enter into the Cavity A B TP, in caſeth'I ere 
Pla 


Ciſtern AWZ B were a perpendicular 94 
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veſſel of 36 Foot in Depth or Height, and 12 
Foot in Length and Breadtn. | 

Now we may diſcover the Weight which this 
Water would amount to, by multiplying: firſt the 
Breadth and Length of the Ciſtern, or 12 Foot, 
by each other; whereby the Area or Baſe will 
contain 144 fquare Feet. This W mul- 
tiply d by che Height QR or 36 Feet, makes 
the ſolid Contents of the Veſſel ABT P, 5184 
cubical Feet; each of which being again ſup- 


EFF 


— & 


FE 


wing pos d 63 Pounds, the whole Maſs of Water 
Wa- vill weigh 326592 Pounds: With which Weight 
ooo the looſe Bottom W Z is burden'd and preſs'd 
the Ins” by the little Water in the Tube 
e is Wherefore far from raiſing the Bottom W Z 
nin WF by adding another Weight W (of 100 or 1000 


Pounds either) to the Weight J in the Scale hang- 
ing at H, there wou'd be requir'd a Weight of 
above 326000 Pounds, only to equiponderate, or 
rather to put in Motion the 63 Pounds of Wa- 
ter thus diſpos'd in the Tube Q R. 

And let no Body doubt of the Truth of what 
has been advanced, provided the Ciſtern be every 
where ſtrong enough to withſtand this rerrible 
Preſſure. The Matter is well known to all the 
Moderns monks in Had of tics and has oo Ex- 
perimenta y'd by many, as well as by us in 
ſmaller Velles.. hy 1 4 . x 41 

LX. We don't only diſcover theſe Wonders in 
the Preſſute downwards of Fluids, but we Expe- 
tience them too in the Preſſure upwards thereof, 
according to the ſame Laws; for ſince VK is 
preſs'd downwards by 63 Pounds when che Tube 
R is full, according ro S XXXVII, 
every equal Part e F, &c. in the ſame Horizontal 
Plane AB will be preſs'd, ppwards with as 
much Weight, and conſequently the Whole ſquare 

. Cover 


— — — 
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— | 
Cover A B, will be rais'd. up with the Force: of 
326500 Pounds, including the Orifice VR, Aud 
that wiich preſles on it. ; 3:6; 
We have a remarkable Example of the latterin 
Mr. Mariotte's Mouv. des. Eaux. p. 106. He took a 
Tub AB CD, Tab. XXIX. Fig. 2. both Bottoms 
whereof AMD were bent inwards, and ma- 
king a Hole in one at E, he placed in it the Tube 
E F of 1 Inch in Breadth, and 14 or 15 in Length, 
ſo that no Air could paſs between the Tube aud 
Hole; then filling the Tub with Water, he ſet 
two Weights of 800 Pounds PQ upon it.  Aﬀer 
that he alſo fill'd the Tube with Water, and found 
that this laſt ſmall Quantity of Water did not 
only lift up the Lid or Bottom of the Tub to- 
gether with the ſaid Weights, but like wiſe bent 
the ſaid Lid outwards; all which appear d hy 
little Piece of Wood I L which was ſet for a Mark, 
and which almoſt touch'd the Tube at H; the 
ſaid Mark at H being rais'd above I L by the ſaid 
Preſſure ppwards. e a 
The End of the Experimental Demonſtratr 
ons, c. | f 


»ECT. LIX. Convictious from the ſurpriſing Fore 
of Writer. 119 


I Lzayz now an Atheiſt to conſider, whether 
this Law of Preſſure according to the Depth, and 
therein the dreadful Force of ſo ſmall a quantity 


of Water, ought not to be look'd upon as Wor. 


derful; and unleſs Experience had prov*d the Cer 
tainty of it, whether he could have thought it 
credible, and whether he would not have: rejed- 
ed the Principles from whence it is deduced ji and 
that he may ſee what the greateſt Mathematici- 
ans think thereof, let him conſult the AF. Lil 
1697, p. 365, and he will find that M. 2 2 

8 f Co Whom 


* 
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whom the whole: World allows to be ſo great a 
Mechaniſt, gives it the Name of a famous Para- 
hx ; of the Truth of which he ſays, the modern 
Mathematicians are ſufficiently convinced ; bur 
that they differ about the Manner according to 
which the ſame is produc'd by Fluids; and Mr. Ma- 
nutte calls it a Jurprifing ett of the Equilibrium. 
Mr. Whiſton Prælett. Phyſ. Math. p. 247, ſays of 
this Law (of which all theſe Wonders are plain 
Conſequences) that it is a well-known Rule in 
Hdroſtatics, but which has hardly yet been pro- 
red either Naturally or Mathematically ; con- 
ceming which he gives us his Opinions in Liquids 
really moved, but not in ſuch as are ſtagnating ; 
ſo that all the appearing Wonders are not yet com- 
pleatly ſolved thereby. | 

Atleaſt it now ſeems, that no Atheiſt can come 
ſo far without charging himſelf with Folly, as to 
imagine that he is capable of proving that the 
Works of Nature muſt be cauſed or produced by 
a blind Neceſſity, which he is forc'd to own, he 
does not well underſtand; and which far from 
appearing to him as neceſſary, he muſt look upon 
13 impoſſible, or abſolutely incredible, were it not 


SAS Ta FNF NT FBS Boe 


3 
Ha 


uk, 
the 
aid 
wi 


ore WW that he was convinced thereof by Experience. 
nd whether he can aſcribe all thefeWonders (that 
re produced with ſo much Conſtancy and Regu- 
ther WW city, that they plainly adapt themſelves to all 
and de Conſequences that can be deduced by the 
tity WW Mathematicians from preceding Laws) to meer 
La Chance, I leave ta him to conſider. 
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'Sxcx. LX. Coxviftions wpor ammgber Fennilattly 


I Mvusr add this in General hereto; thatthe 
many have endeavour'd to deduce both fromthe 
Laws of Mechanics, and particularly from tbe 
following: That in order to raiſe a Weight df 
hundred Pound as high as one Foot, the ſame 
Force is requiſite, as to raiſe one Poundthe 
the Height of a hundred Foot, at the ſame time; 


concerning which Mariotte and other Mathematik 
cians may be conſulted ; yet no Body has bel id 
able without Difficulty, to explain the Manne «:! 
after which the Fluid Matters, even in reſt, an 
themſelves to obey theſe Laws to produce uc cor 
Wonders; and Mr. De Ia Hire (ſee his Mb 
que Prop. 106. p. 331) and Mr. Varignon have very eh 
ingeniouſly invented a new kind of Levers; the er 
Effects of which are ſo very analogous: to th acc 
Powers of the Fluids, that being ſhut up into (er 
ſquare Box or Cheſt, and put in order, gravitatelby 
or preſs'd againſt its Cover, Bottom, and Side ga 
after the ſame manner, as if the ſaid Box wen Vir 
fill'd with Water; but how great an Analogy (vo 1 
ever may be proved from hence with Fluid Mu apf 
ters, neither thoſe Gentlemen, nor any Body ei 
can eaſily be perſwaded that Water, Oyl, or u Ceil 
other Liquids, owe their aforemention'd Motion lis 
to the like Machane. ow r 
| ; 2 hi. 
Sect. LXI. Without the Laws of Fluids, all N Cha 
would ſoon be in the utmoſt Confuſion. © ry 
| that 
Ix order to be convinced of that which hL N 
pens in the World by this Law of Preſſure accotWnitat 
ding to the Depth, let the Philoſopher who deduſ von 
duces every Thing from mere Chance, or a nathſicit 


ral Neceſſity, attend to the following _ 
which 
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which he may have already found to be true from 
the Premiſes, or if he be an experi Mark: 


Certainly he will not be able to contradict this, 
umely, that all the Chambers of Houſes, from 
the meaneſt Cottages, to the Royal Palaces, 
would be nothing elſe but fatal Caverns and a heap 
of Rubbiſh to all that dwell it them, in caſe the 
Air ſhould exert its Gravitation and Preſſure, not 
ke a fluid Matter, but like a Heap of ſmall ſo- 
d Bodies, and conſequently that there were no 
other than a perpendicular Preſſure, without any 
Conſideration or Effect of the Law of Preſſure ac- 
cording to the Depth; whereby all the like Parts 
n the ſame Horizontal Plane are preſſed alike; 
whether the perpendicular Column of Air be greac 
or ſmall, quite otherwiſe than what happens in 
accumulated ſolid Bodies. Let it be then conſi- 
der d, what Confuſion and Miſery would be here- 
by occaſion'd to all Creatures that want a Shelter 
againſt the Inclemency of the Air, ſuch as Cold, 
Wind, Rain, Oc. þ p41 | 
To repreſent this yet more plainly, let it be 
ſuppoſed that ſome Body is ſitting in a Chamber 
W (Tab. XXIX. Fig. 3.) and is cover d with a 
Ceiling thereof A B C, the Height of which from 
lis Mouth by which he breathes, is as M O; 
and the Height of the external Column of Air 
which has a Communication with that in the 


Pin Chamber, is as Q S. If now there were no 
| greater preſſure of the Air at LM, than from 
that Column thereof. which is here repreſented by 
LNOM, (as it wonld happen if the Air gra- 
ntated like ſolid Matters) the Preſſure thereof 
vould be very ſmall, and conſequently the Ela- 
licity, as ſoon as the Air ſhould be rarified — 

e 


natician, has been already aſſured of it by his 


1 
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the removal of the Preſſure to which it is uſed i 
accommodate itſelf. | by! : al 
For ſince the Mercury in the Barometer T, i; 
uſually rais'd to 28, 29, 30, or 31 Inches, by the 
external Air PQ SR, which Mercury is four 
teen times heavier than Water; if we ſuppolethe 
Height of the Mercury to be zo Inches, ther 
will be required fourteen times 30, that is, 420 
Inches of Water to balance the Air; and fince 
Water is commonly found to be 800, goo, or 1000 
times heavier than Air (ſuppoſing this laſt Sum to 
be trueſt) the Air being compreſſed in-the fame 
manner as it uſually is with us, the Height of it 
will be 1000 times 420, or 420,000 Inches. (fot 
we take no notice here of that greater Height 
which it may have upwards, becauſe of the leſſer 
Weight it bears, and conſequently is more ex: 
panded) and then we muſt ſuppoſe Q S to repre- 
ſent the aforeſaid Height. * 
For Con veniency ſake, let us now ſuppoſe N 0 
to be the Height of 14 Foot, that is 168 Inches; 
accordingly the Depth of the Chamber A D 
B K muſt be computed at the rate of 18 or 19 
Foot atleaſt, which is higher than common Cham 
bers are uſed to be; and the Preſſure of the Air at 
L M, which is the Weight of the aforeſaid Co- 
lumn of Air LM ON of 14 Foot or 168 Inches, 
Is to the Preſſure of the external Air PQ, 
As the Column LM O N, Is to the Column 
PQRS; or As 168 To 420,000 Inches, or jul 
As 1 To 2500. * 
Conſequently the Preſſure at L M within 
Chamber, is only as, % Part of that which hap 
pens at P Q by the Air out of the Chamber; Nov 
this laſt raiſes the Mercury in a Barometer up to 
30 Inches, according to which the Air in tbe 


Chamber at L M, would only raiſe the ſaid Mer. 
| ary 


ul 


4 


The Religious Philoſopher. 987 
yup to xt or ſcarce 5; Part of an Inch, or 
ee RENe ES FU 
This being ſuppoſed, every one that ever ſaw 
living Crain put under the Receiver of an 
ir-Pump, near which a Barometer was likewiſe 
laced, has been convinced with the utmoſt cer- 
zinty, that long before the Mercury ſubſided 
down to of a Line, that Creature would fall 
no Convulſions, and for the moſt part expire 
100. . „1 BON 03-10/9 | 

So that from hence, and other Experiments made 
by the Air-Pump (one of which we have quoted 
above in the X V IIth Contemplation from Mr. Otho 
Cueric, which had almoſt colt a Man his Life) it 
is plain enough, that if the Air in the Chamber 
at LM, bears no greater Preſſure than that which 
happens to it from the Height of the Cieling ON, 
il the Creatures that live either upon the Earth, 
or in the Air, would immediately die in the ſaid 
Chamber. And that all Chambers and Houſes 
would therefore be uſeleſs, were it not alone that 
this great Inconvenience is prevented by the afore- 
laid Law of Preſſure, every way according to the 
Depth of the Fluid, to which all fluid Matters 
obey, and. by which the Preflure in the ſame Ho- 
rizontal Plane P M is equally ſtrong upon the 
like Parts P Q and L M, whether within or with- 
cut the Room. | n 

For the ſame Reaſon it would not be poſſible 
that a Ship could go under a Bridge without oc- 
caſioning a ſudden Death to all that were therein. 
No Fiſh could even ſwim under a Bridge without 
being in danger of loſing its Life, becauſe the 
Air that is under a Bridge, would gravitate much 
p t0 leſs upon the Water ; juſt as it happens to ſuch 
the Fiſh that are put into the Air-Pump, when the 
ler: Air is beginning to be exhauſted from thence, 
cury WY vhen the Rarefaction of the Air, and the Dimi- 
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nution of its Preſſute upon the Watef firſt 
them into Convalfrons, and ſoon after kills dn 
that the ſame does not like wiſe happen underen 
ry Bridge, is alone owing to the I ws of thi 

atics. Hg: en 
. To this may be added, that the Air at LM. 
a Chamber undergoing fo ſmall a Preſſurt, thit 
can hardly keep np che Mercury in the Hatqmet 
to ; of a Line, won'd become fo thin, à8 0 
uncapable of conveying Sounds to their Ears; 
which we have already given Inſtances i ty 
XVI Comemplation ; fo that tho one fholld þ 
able to live in ſuch an Air, yet no Manu col 
ſpeak to another therein: Not to mention” thi 
Fire will not burn in ſuch a thm Air, not Smwvdl 
aſcend; that none of the Particles which id c 
Object of Smelling, could paſs from any Bode 
to us, beſides many other Things which wot'd 
occafion'd by the Thinnefs of the Air. 
If againſt this it ſtrould be objected, that 2 
tho” the Air in the Chamber undergoes ſo fit 
Preſſure and Expanſion, yet the more compeeſſt 
Air would rum ehither from PQRS; as Witt 
it felf would do, tho” there is little or no Hul 
city in it, if it were in the place of ite Air. N 
which we anſwer, that this Objection hay n 
other Forndatior bit the very Action af Gran 
ty, and the Law of Preſſure, Cc. which iv only pt 
culiar to Fluids, which in this Cafe w do” net 
fuppoſe to obtam, ſmce we only crideavonr ti 
ſhew what wonlſd — if the Partictes of A 
xerated by their Gravity, not like Fluid, bit 
other ſolĩd Bodies. e 
To — * * ler Tab. A 
Fig. 4. be a high Sand-bank (only confiſtiag 0 
folid. Bodies for that Reaſon) and of the Figat 

repreſented here by ABC DM HN; is plat 
then, that the Body G is preſſed with the 1 
abore 


the ſide of it at QR; but if there be in the 
ne Horizontal Plane B H, another Body 
15 big as K, which is no more than a Hands 


+ this K bears a ſmall Preflure, and much leſs 
n the Body G, tho' all the Sand were contain- 
in a Veſſetequatto the whole Circumſerence of 
-aforclaid Bank; and therefore that a Man that 
re at G under this heavy Sand-Bank, would not 


is able to ſtir from thence, whereas if he were at 
e could raife himfelf with little Trouble. 
bot now if inſtead of this Sand there were 


eſſel of liquid Matter in the very ſaid Form, 
Body K would be preſſed with equal Gravity 
G, in Confequence of the Law 'of Preſſure. 
mm whence it is manifeſt, that if we rightly 
linguiſh the Action of Solid from that of 
uid Bodies, chis Objectron Will fall itſelf. 


cr. LXII. CoruiBtions from the rein ab. 
Vuations. 


A* ry without inſiſting upon 140 farther 
= ars, it wilt be nnqueftionable to ſuch as 
rerſed in the modern Natural Experiments, 
it without the Operation of this Law of Preſ- 
, Oc. in fluid Matters, Men wonld be entire- 
leprived of the uſe of their Houſes, and 1 
Conreniences. 
And this being fo, what Reward would not 


ad to hinder the fame, or that could have pre- 
ed ſuch a Law to fluid Bodies? Would not 
ry one, even an Atheift himſelf, think he was 


ted all thefe Inconveniences after a much more 
perfect manner, if inſtead of returning him the 
Thanks 
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ye it at E F C, aud if you will, with that 


adth L S below the Sand, every one knows, 


Man have deferved that had invented a Me- 


much wronged, fappofing he had only pte- 


2 | ha . 
Thanks that were ſo juſtly. due to him, Peogj 
ſhould look upon him as an ignorant or foo. 
Fellow. ;— 14 43-6] . 
Szcr. LXIII. Eves Lead it folf wil N 

Water, by the Preſſure thereof _— — 


Bur if we now turn our Eyes towards that 
wonderful Action of the Law of Preſſure, & 
namely, the Preſſure of - Fluids upwards ; there wi 
here likewiſe be viſibly manifeſted theGlon 
Power, and Goodneſs of the ſupream DireRor. 
Nov that all Liquids which have others onthe 
fide of them, do exerta real Force which preſs 
upwards, has been ſhewn before, and may aj 
pear likewiſe from the Experiment of My. Byl 
which we ſhall repreſent here below, aftera they 
and eaſie manner. n 4; _ 
Could any Body who is unexperiencd ih B 
droſtatics eaſily believe that a piece of 
which is ſo much heavier than a like-quantity 
of Water, ſhould only by the Preſſurè thereof u 
wards, without being ſupported by any oth: 
Matter, be kept floating and binder d from ſubſ: 
ding? And yet we ſee this happen, when ther 
is no Water above the Lead, which by its Fre. 
ſure might fink it down, and when. the lateral 
Water is 13 or 14 times deeper than the thicknels 
of the Lead. | 1 
They who deſire to make an eaſie Experiment 
thereof, may take a Tin Tube d ab f, (Tab. XXVI 
Fg. 1.) the lower Orifice of which, a 6, is ſmooth 
and even; then taking a round piece of Lead 
ab m n, the thickneſs of which is about q 0r.z0 
an Inch, and its Breadth a b ſuch, as being laid 
upon the Mouth of the ſaid Tin Tube ab, may 
ſop the ſame; let there be likewiſe a little Hoo: © 


E fixed t 
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„ fixed as near As poſſible in the middle of the 
Lead, and a String e E tied to it. Then covering 
the Lead a b with 2 little piece of Leather, or 2 
wet Bladder with a Hole in the middle of it, ro 
the end that the Hook and String may paſs 
trough, you muſt draw therewith the ſaid Lead 
ABNM 77 tight againſt the Mouth à þ of 
the Tin Tube 2 b 4f ; then holding them thus to- 
gether, let them down ſuddenly into the Water to 
the Depth d m (which is about thirteen or fout- 
ten times as much as the Thickneſs of the Lead 
an) in a large Veſſl NT CO, in which le 
Water is at the Height f NO; you will then 
fnd that the little String e E, and conſequently the 
piece of Lead a bn being free, will not fink 
down - at that place, but will be ſupported by | 
the Force of the Water preſſing upwards, and 
perfectly ſwim, according to the Experiments we 
have frequently made thereof. | 

Now that this happened only by the Prefſure 
upwards, appears from! hence, That if the Lead 
were not let down lower in the Water than about 
ten or eleven times its own Thicknefs, it would 
pon y, upon looſing the little String e ł, ſub- 
ide; but being placed much hg; 5 under the 3 
Water, we found, that both the Tube and te 
Sting itſelf being looſened, the Lead did nt Su 
not ſubſide, bur even che whole Abpargtus was liſt- 
5 2 riſing. and ſinking le a piece of 


The reaſon whereof is clear enough, as well 
tom what has been ſaid before, as from the Law 
f Preſſure, &c. fot fince the Lead is about twelve 
times as heavy as the like Quantity of Water when 
it is brought to be thirteen times deeper than its 
own Thickneſs a m below the Water N O, and 
the Tube being held faſt and ſtill by the Hand, as 
the Lead is by the String, it is plain that the part 
Vo 1. III. Pp p £6 


CC RT TE LE RSS —— — 


Ve may plainly enough conclude, that a piece d 
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g h of the horizontal Plane is preſſed down by the 


perpendicular Column p qh g; now this Calum 2 
being thirteen times as high at p g as the Lead a C 
is thick, the Water m u, which is under the Lead, 
will preſs with the ſame Force upwards ; ad 
- ſince the Lead is only able to preſs upon the 
ſaid Water m x with no more than twelve of tei 


thirteen parts, (it _ but twelve times as hea * 
vy as a like Quantity of Water) it is plain enougii * 
that the ſaid Water is preſſed upwards with thr © 
teen, and downwards with but twelve parts; (of * 
that the inferiour Preſſure of the Water being 
greater than the ſuperiour of the Lead, the ſaid 
Lead muſt emerge, and cannot ſubſide. From the 
ſaid Principles it may be proved, why Lead, b 
ing let down intothe Water but nine or ten times 
as deep as itſelf is thick, does on the contrary im 
mediately ſubſide, which is likewiſe always ver 
fy*d by the aforemention'd Experiment. 
Of the aſtoniſhing Force wherewith this Pre 
ſure of Fluids upwards and downwards is brought 
to pals, it will not be neceſſary to ſpeak now, 4 
ter what has been ſaid above in the XIXth Ca 
templation. = 
And from this Experiment, and from what ha 
been ſhewed before about the ſinking of Woo 


Wood, and much more the ſmalleſt Ship, woul 
ſink down like a Stone to the bottom, if it wen 
not kept floating by the Preſſure of the Water i 
wards, | | oF 


| Sxcr. LXIV. Conviftions from hence, | Nc 


Cx now an unhappy Atheiſt fancy to him: 
that this Force of the Water, whereby a Ship ar 
cauſed to float and fail upon the Sea (for want 
which the World would be deprived of " 
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* geateſt part of its Happineſs) is produced by 

Chance ? Wg | | 
os Shall we judge thoſe to be wiſe and ingenious, 
mal 20d to have obliged the World, who have brought 
tel Ships and all their Tackling to that Perfection in 


which we now ſee them? And can it be thought, 
that the cauſing the ſame to move round the 
whole Globe of the Earth, in a manner not to be 
comprehended by the greateſt Mathematicians, 
ud the making it to ride upon the back of a 
matter fluid, unſtable, and yielding to the ſmalleſt 
Impreſſion, could ever be brought to paſs, but by 
a heing infinitely more Wiſe and Good? | 
And tho' the perpendicular, or downward Preſ- 
ſure ſeems in ſome manner to reſult from the 
Weight of Fluids; yet could ever any body have 
ſuſpected to have found therein this Law of the 
wward. Preſſure of Fluid Matters, had not the 
ame been demonſtrated viſibly and experimental- 
ly? Is there not then a wiſe Diſpoſition requir'd 
here, and a directive Power extending itſelf to the 
ſmalleſt Particles in fluid Bodies, which ballan- 
cing them only by two equal Powers acting againſt 
each other after a moſt ſurpriſing and unconcei- 
ale manner, even when they appear to us 
n an impotent Reſt, and ſeem to be per- 
ly void of Action and Motion, compells them 
0 ſtand ſtill? What can one ſee in the Water 
aled the T before Amſterdam, when it is not 
moved by any Wind, but has a Superficies as 
nooth as Glaſs, that can be compared with ſo 
iconceivable and violent a Force, by which 
ole Fleets laden with Cannon and other heavy 
urdens, are hindered merely by this Preſſure up- 
nards from ſinking down a Hair's Breadth. And 
a any one refle& upon what has been ſaid, and 
don ſuch an infinite number of Millions of Milli- 
as of Particles of Water, all compelled to obey 
135 Ppp 2 | this 


994 The Religious Philaſopber. 
this Law, without diſcovering therein a Wiſdon 
and Power that far eue all human Underſtand- 
ing? In which ſo viſibly appear the great Neligns 
of God in making the Seas on other Waters cx 
pable of bearing ſuch mighty Burthens, at the 
ſame time that they are compoſed of a matter 
that may be ſeparated and exhaled by the {mall 
eſt Force of the Sun, or any ather Warmth, and 
drawn up into the Air, and turned into Clouds 
and Vapours. WE - 


Scr. LXV. Lateral Preſſure, and the Benefit thered 


N ow as the Wonders of the Preſſure of FH 
upwards and downwards, are calculated to de 
der Mankind happy, ſo likewiſe may this lame 
Law of Preſſure according to .Depth (by whigh the 
lateral Preſſure is alſo regulated) ſerve for a.great 
Proof particularly, that without the ſame the & 
would be unnavigable for Ships, and the Eau 
in a great meaſure uninhabitable, ſo that man) 
well-peopled Countries would have nothing tt 
expect but the utmoſt Deſtruction. Let it be lp 
poſed for Inſtance (Tab. XXIX. Fig. 5.) that the 
Sea BCD E ſtands at the Height B C again 
the Dyke AC MN; and firſt that the Water be 
ing moved by no Winds, there lies a Ship fill a 
IFR, and at the ſmall diſtance B H fo 
Dyke: Now tis plain, that if Fluids were 9 
verned by no other Laws than ſolid Bodies, ti 
little Water at A HF being much leſs in Quantity 
and therefore in Force and Gravity, dll 
would be. thruſt by the greater tity ol Ser 
Water EGF, towards the Dyke AB; accardinl 
to which manner it would not be able to lie I 
in any part of the whole Sea, without being 
fed by the heavieſt and greateſt one 
ter towards the fide of the ſmalleſt and 


v 7 


Wa 
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We don't take any notice here of the Obliquiry of 
ch Preſſiires. | | 
Now what Inconveniencies would occur frond 
he ſailing upon the Sea and other Waters, if the 
me ſhould exert rheit Preſſure not according to 
he ſimple Laws of Depth, bur like ſolid Bodies, 
«cording to their Quantity and Surface alſo? 
But that which we now have chiefly in view is: 
chat Dykes at AC M N woutd Men be oblig 
to make, if they were to be oppoſed againſt the 
eral Preſſure of the whole Sea C DE B, if the 
Force thereof were only regulated accotding to 
the Surface and Quantity of the Water that pref- 
ed upon the Dyke, as it happens in ſolid Bodies, 
had it not pleaſed the Director of all things to 
bje& the Force of this lateral Preffure ſo ſtrictly 
to the fingle Heighr or Depth of the Water, and 
not to its Breadrh and tiny; inſomuch that 
tho the whole Sea ſhould preſs againſt one Dyke 
at C, the ſaid Dyke would bear no greater Bur- 
then than the Preſſure of that little Water which 
(uppoſing CL to be equal to B C) could only be 
contained in the Space B C L, according to what 
we have already ſhewr above? 


Scr. LXVI. Conviftions from the ſame. 


Now can any one ſee exerred ſuch a Law of 
ſo many Millions of ſuch exceeding ſmall Particles 
of which the raging Ocean is compoſed, and 
which have nor the leaſt Knowledge of what they 
ae doing, and yet act with ſo much Niceneſs at 
al Times, and upon all Occaſions; and cannot he 
ing Wiſdom and Pow- 


therein difcover an over-ruling 

et? The rather, ſince this Law is the only Means 

by which ſuch a dreadful Collection of Waters is 

hindered from overflowing the dty Land, whilſt 

the Dykes reſiſt theit whole Force, ſo that neither 
Ppp 3 Men 
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Men nor Beaſts are overwhelm'd in the low 
Grounds ; of all which one cannot think without 
Emotion and Horrour, when one refle&s upon the 
Weakneſs of the ſaid Dykes, with reſpect to the 
unconceivable Weight and Quantity of the Water 
that preſſes againſt them. 5 
If now any living Man had found out the Secret 
of obliging the whole Sea to ſubmit itſelf to ſuch 
Laws, that how vaſt ſoever it was, but a yery 
ſmall part of it ſhou:d preſs upon the Dykes, 
would not an Atheiſt ſtand aſtoniſh'd at his Wil. 
dom? And if he had invented a Method, where- 
by not only all Waters, but likewiſe the whole 
Ocean of Air ſurrounding the Globe of the Earth, 
and all other fluid matters, even to the ſmalleſt 
Particle of them, could be bound and ſubjected 
thereto; would not an Atheiſt be again obliged 
to confeſs the unconceivable Extent of his Power? 


CONTEMPLATION XXVvI. 


Of ſome CHymicar Laws of Nature. 


* 
— 


S Er. I. Tranſitiam to other Laws. 


* R having contemplated thoſe Laws 
which have long been, and particularly of 
later Years are become the Objects of Mathems- 
ticians, let us now paſs on to another kind 
Laws of Nature, which do not ſeem to be exectr 
ted ſo much by plain Percuſſions or Strikings, 28 
many of the firſt, but according to other Rules 
(we ſay ſeem, becauſe we acknowledge ourſelves 
ignorant 


— — — — — ſ— — —— nn ern ene en. 
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orant of the manner thereof) by which Things 
ing placed at a certain diſtance from each other, 
- attrafted- (or at leaſt do move) towards one 
other, without any viſible diſcovery of Percuſſion 
« Striking of other Parts there preſent ; or elſe 


Geert ch, as being placed in certain Circumſtances by 
o ſuch r near other Bodies, are driven away or ſeparated 
2 ven rom one another, to which Actions the Learned 
Dykes Ire annext the Terms of Attraction and Repulfion ; 
Wied which Laws the Great Director has bound 
phere- ole Bodies that obey the ſame, after a manner 
hole itherto more wonderful than intelligible; and as 
Earth e Naturaliſts have diſcovered the former Laws 
nalen Experiments, ſo the Chymiſts in a great mea- 
jectel Ire have found out theſe, which likewiſe have 
Nigel {W--1y become the Objects of Mathematical Con- 
enplations. | 


dcr. II. Experiments ſhewing the Operation of 
Acids and Alcalies. 


Tu x great Phenomenon of Nature, and which 
VII. Ns given a handle to many Diſputes and Argu- 
nentations of Chymiſts and other Philoſophers, 
2 s the famous Effects produced by Acids and Alra- 
lies. By this laſt is underſtood every thing that 
— (ments or boils up when mingled with ſoure Bo- 
wes, and afterwards is intimately united to the 
ume. Thoſe who have never ſeen the Action re- 
ſulting from the Mixture of Acids and Alcalies, 
vould be wonderfully ſuppriſed thereat ; and they 
nay eaſily make the Experiment, by putting in a 
tle beaten Crabs-Eyes, which is the Alcali, in- 
o Vinegar, which is the Acid, and they will pre- 
kntly ſee the Effects thereof. | 
But the Motion will be much more violent, if 
me mixes the Filings of Iron with the Acid Spirit 
Ppp 4 of 
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Acids already united with each other, and 


The Wut e 


of Salt-Peter or Aguafertis, and arrended emed f j 
a great Heat. 3 

To ſhew this Ederveſcence i in Liquids, 
take Spirit of Sai Amani mixed with mitts 
Por-Afb, or Salt of Tartar, in Water, and mit 
with the Acid Spirit of Salt, Sal- Petre, or With 
and we ſhall preſently diſcover a frog Elin 
ſcence between them. 746 


Secr. TH. The afeveſaid Sales are changed and 
by Efferveſcences. © 


Now how many Effects reſult from theſe : 
veſcences, has been often ſhewn experimental 
the Chymiſts, 

It is a common Conſequence, that afron 
Motions both the Acids and Alcalics 1% 
former Properties, or at leaſt do frequently 
to loſe them, ſuch as their Taſte and Sharpaed 
and being cloſely united to each other, don 
by produce a third Conſtitution entirely dill 
from each of the former, ſuch as what the 
miſts call a Sal Salſum, Exixum, Muriaticum 
trum or Mixium, or as we call them in 
guage, a /atiated, a Pickk-Salt, or a mingled 
all proceeding from a Mixture of Alcali 
as Fa- , or Volatile Salts with an Acid. 2 


Secy. IV. Experiments, ſhewing that Abidat 
Alcalies previpitate, or are ſeparated from each ale 


Bxsiors this, when ſome of the ſaid Alea 
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2 


f 
9 
j 
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term it, are ſo far ſatiated, that they will not a 
longer upon others of the ſame Kind, and ace 
cloſely to the former, that it would be 
bleſome to ſeparate them again without the * 


tion of other Matter, and in ſome Caſes ev] 
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offible to do it at all; Tryals of the Operations 
theſe Salts upon one another have taught In- 
wirers, that there are likewiſe among thoſe Laws 
abſerved by the Acid and Alcaline Salts, ſome 
hereby this ſtri& and cloſe Union may be very 

ily, and yet as it were miraculouſly diſſolved, 
:nd each of them ſeparated from the other in ſuch 
manner, as if one of them thruſt t' other Way, or 
t leaſt quitted its hold, without any external 

ſe that we have as yet been able to diſcover. 

Thus we find, that one Acid ſeems ſtronger 
han another, and that how ſtrictly ſoever ſome 
\cids are joined with Alcalies, one need do no 
notre in many Cafes than to put another Acid to 
it, whereby to oblige the firſt Acid to forſake its 
Ucali, and then the ſecond will unite itſelf to it. 
The ſame thing does like wiſe obtain in Alcalies, 
ſo that one of them ſhall immediately ſeparate it- 
ſelf from its Acid, and leave the latter to be join'd 
thereto. 

Many Inſtances thereof may be met with in 
Chymiſtry, but we ſhall content ourſelves with 
quoting one of ec. 

Pour Spirit of Sea-Salt, which is an Acid, upon 
he Alcaline Salt of Tartar, they will efferveſce, 
and unite themſelves into a third mix'd Salt, 
which is like the Sea-Salt : Bur how much Fire 
and Pains it will coſt to ſeparate this Acid Spirit 
of Salt from the Alcaline Salt of Tartar, is well 
known to thoſe that have made the Tryal ; bat if 
you put a little Water to it, and ſome of the Acid 
Spirit of Salt-Petre, the Acid of the Sea-Salt will 
quit its Alcali without any Trouble, and ſuffer it- 
ſelf to be drawn off by a ſmall Fire ; whilſt at the 
ſame time the ſaid Spirit of Salt-Petre unites itſelf 
with the Alcali, or Salt of Fartar, and thereupon 
produces a new matter of Burning Salt-Petre, up- 
on which if you pour again an Acid Spirit of Cop- 

peras 


g | " 
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peras with a little Water, there will be another 
Separation between the Acid Spirit .of Salt-Petre 
and the ſaid Alcali; which may likewiſe be ex 
traced from thence with a ſoft Fire from Sand; 
and this third Acid, or Spirit of Vitriol, will unite 
itſelf to the Salt of Tartar, from which there will 
reſult another Salt, almoſt of the ſame kind with 
that which is commonly called Tartarus Vitriolatus. 

To ſhew the ſame likewiſe in the Operation of 
ſeveral Alcalies, pour the ſaid Spirit of Sea-Salt 
upon the, Volatile Alcaline Salt of Animals, of 
Hartſhorn, of Sal Armoniac, and the like, diſſol- 
ved in Water, whereupon, after an Efferveſcence, 

they are united into a third, like Sal Armoniac, 

and the Volatile Salt will thereupon loſe a great 
part of its Volatility and Scent in the Mixture. 

Now if you add Salt of Tartar for a ſecond Alcali, 

it will ſeparate the firſt, and diſcover itſelf pre- 

ſently by a new ſtrong Smell, and the ſecond A.- 

cali, or Salt of Tartar, will unite itſelf with the 

Acid of Sea-Salt. They that have a mind to ſee 

ſeveral Kinds of Alcalies, the firſt of which, by 

the Addition of a ſecond, will ſeparate itſelf from 
the Acid, may be pleaſed to conſult the ſollowing 

Contemplation, Se. VI. beſides innumerable Inſtan- 

ces wherewith Chymiſtry can furniſh em; but we 

ſhall not, nor cannot here determine any thing a- 

bout the Manner uſed herein by the wonderful 

Power of God, reckoning it ſufficient that the 

thing 1s plain enough in itſelf. 1 


Sz er. V. Acid Salts diſperſed in many Bodies 


Ir muſt not be thought, that theſe Efferveſcen- 
ces, and Actions of Acids and Alcalies, have only 
place in Chymical Liquors, and that we therefore 
go too far in honouring them with the great 


Name of a Law of Nature; foraſmuch as * 
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that is, one or other of them, are found in many 
Terreſtrial Bodies, and that a great deal of that 
Matter of which many Bodies are compoſed, may 
de reduced to Acids or Alcalies. | 

To ſhew this in the Acid: - © 
In Animals all the Milk and Serum, or Whey, is 
Acid; not to enumerate any other Juices here, 
particularly thoſe Acid Humours which oftentimes 
occur in many unhealthy Creatures; or, as ſome 
maintain, are always found in the Stomach of 
of WM i-41chy ones. 
We likewiſe meet with Acids in Minerals, as in 


4 Sulphur, Copperas, Allum, Salt-Petre, Sea and 
„ bock -Salt, in Antimony and others. hin 
n Plants we likewiſe find ſome that yield an 


cid Spirit by Diſtillation ; beſides. all thoſe 
1; Fruits which are ſoure becauſe they are not ripe, 
ee meet with an infinite number, which after they 
ve come to their full Ripeneſs, do retain an en- 
he tre Acid or ſouriſh Taſte ; ſuch as Currants, 
Oranges and Limons, many Apples and Pears, 
by and the like. Beſides that almoſt all Liquors pro- 
ceeding from Plants, or other things, by way of 
bg Fermentation, ſuch as Beers, Wines, and the like, 
will turn to an Acid or Vinegar. _ + 
The Air itſelf ſeems to be impregnated with 
ſoure Particles, ſince it will corrode and cauſe 
ul lron to ruſt. | : 
the There are likewiſe Medicinal Springs that yield 
fouriſh Waters, found in many Countries; ſee 
Varenius's Geography, Part. abs Cap. 17. SefF. 6. of 
which he makes the number in Germany alone to 
mount to about 1000 ; ſo that from hence may 
be inferred the Quantity of Acids diſperſed 
ly WH 'roughout the whole Earth. 


dier. 
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Szcr. VI. Alkaline 2 likewiſe diſperſed u, 
es. „ 


Ons may ſay the ſame thing of the Alcaline 
Salts alſo. 
From all the Parts in a manner of Animals, thers 
are Alcaline Volatile Salts extracted in grea 
Quantities; to ſay nothing here of other Alcalies 
which cannot properly be named Salts, ſuch x 
Crabs-Eyes, Egg-Shells, the burnt Shells of Oy. 
ſters and Muſcles, Hartſhorn and Bones. 


Plants, when putrify'd or rotten, do likewikl | 
yield Alcaline Volatile Salts. The Steak off 1:9 
burnt Wood makes a Soot, which does alſo afford nun 
an Alcaline, Volatile Salt; and the Leaves of ſome on 
Plants, ſuch as the Palm, yield an Alcaline Spirit ini! 
by Diſtillation. The Chymiſts do moreover cx vii 
tract from moſt Plants by Burning, a fix d and lin- ler 
viate Salt, which is likewiſe Alcaline, and eff vet 
which the Aſhes themſelves will efferveſcewith in 
Acids. | | lies, 

All fort of Coral is Alcaline, fo are many A. vat 
nerali, and will ferment with Acids; as ao Do 
Metals, Gold, Silver, Copper, Iron, Tin, Le, er) 
Cuickſilver, Antimony, Marcafites, the Lans drin tl 
laminaris, Chalk, &c. Even a good fertile Eanh te ð 
will efferveſce with Spirit of Salt- Petre. There r Do 
like wiſe ſome of the Mountain or Rock- Salts of the Whit 
ſame Nature. Accordingly we are informed, thit io begi 
the Repoſitory of the Royal Sociery of Englandy then a 
is preſerved a Salt brought from the Rocky Places Para 
of the Iſland of Teneriff, the Properties of which But 
are entirely Alcaline ; and in how many Miners of 

Waters a like Alcaline Salt is found, may be ſeen Ori 
in the Hiſtory of the Academie Royale des Sciences, mill 
&c. An. 1702, p. 57 and 58, and 1708, p. 73 and wy 


ET 
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14; where an Inquiry being made into the Waters 
of Bourbon, Lancy, Baurbon d Archambaut, Bourboule, 
Mot d'Or, Chaudes, Aigues, Euaux, Neris and Ve- 
bil, are all found to yield a natural Alcaline Salt: 
G that it likewiſe appears from hence, that Alca- 


hers MW ics as well as Acids may be met with in great 
en Quantities in many Bodies. W 
lies, | | | 
h sr cr. VII. Conwiftions from the ſoregoing Obſer- 
O- vation. | . | 
wich Frou what has been ſaid, and from a farther 
v off loquiry into Nature, one might a vaſt 
ford umber of Experiments and Proofs, capable of 
me convincing a judicious Reader, that there is an in- 
din foite number of Particles in the World, each of 
er vhich are conſtantly moved according to particu- 
ki WM lr Laws, which in ſome Circumſtances are at 
| oft, and of which. others being brought to a cer- 


tain determinate diſtance, as the Acids and Alca- 
les, begin a regular Motion, being ſametimes ar- 
trated, and at other times repelled from each other. 


S 8 


; 688 Do. not the Parts of Diamonds adbere together 
very cloſely, tho' they have great Oxiſices or Pores 
CM in them, and therefore touch one another with lit- 


tle Superficies, as appears from their Tranſparency? 
Do not we ſee in Fermentations ſome Particles 
which were at firſt ſtill and at reſt, and afterwards 
begin to move among one another, in which, al- 
ways following certain Laws, they one while ſe- 
parate, and then again unite with each other? 
But they who deſire to ſee a brief Collection there · 
of at one view, may conſult Sir aac Newton's 
tic, in the Queries at the End, and moſt of the Chy- 
nils; and from thence extrat what they think 
may ſerve for a. Proof ſtrong enough of what has 
been (aid, above. 


2 


2 


— 
— 
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But to ſuch as are not ſo well experienced i 
Chymiſtry, to give a more familiar Inſtance fron 


whence they may ſafely infer the foregoing PropolM v 
ſitions, and juſtly conclude likewiſe that there Mind 
a God, who has not only Created all theſe thing cont 
but does alſo Govern them by his Providence 2M aure 
cording to wiſe Laws; ler an Atheiſt, how great pin 
a Philoſopher ſoe ver he be, reflect with himſeli vie 
and conſider, Firſt, this Univerſe, as conſiſting aii pt 

an infinite Multitude of Hundreds of Thouſand \y 
of Millions of Particles, which, according to the Dire 


preceding Experiments, cannot be deny'd ; S um 
let him repreſent to himſelf all theſe Particles MM oche 
being at reſt and unmoved ; which he may eafily eeth 
do, becauſe Motion is not a neceſſary Conſequence dete 
of their Exiſtence : If now he contemplates the ns 
unconceivably great Heap of Matter, can he thin nd 
it credible, firſt, That from thence are produced Wl Bod 
ſo many determinate, and fuch exceeding {mallM:tc: 
Stamina, or Original Seeds, and from them agi his 
ſo many glorious Machines, as are the Bodies of bee 
Men and Beaſts, Fiſhes and Birds? Such wonder - 1 


ful Structures of Plants and Herbs, diviſible into con 


ſuch numerous Claſſes? So many agreeable Liquors 
which Men extract from the ſame, making uſe 
therein of thoſe Laws, according to which the 
Juice of the Grape, for Inſtance, and others ate 
wont ſo uniformly and conſtantly to operate? Fi- 
nally, that great and amazing Machine the World 
itſelf, with that Order and Symetry, by which 
one part thereof renders ſo many Services tothe 
other, whilſt not one ſingle Particle thereof can 
aſſume any kind of Figure or Motion, but accot- 
ding to certain Laws preſcribed to it, by and ſub- 
ſervient to the great Deſigns of its Creator; not 
can it (ſeparate itſelf from one, nor adhere to ano- 
— Body, but in Subordination to the ſame 

a WS. | 


Sect 
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q S+cr. VIII. The Preſervation of Things proves a G0 


Wi muſt not think that nothing but theſe Laws, 
ind the infinite Wiſdom by which they have been 
contrived, has place in the great and regular Stru- 
dure of the World; for the preſerving and conti- 
ming of all things in the State and Condition in 
which they were firſt created, has likewiſe a Share 
in proving a Gd. | 

Would we ſee a Proof thereof, how the great 
Director, from a Collection of an inexpreſſible 
wmber of Particles entirely differing from each 
other, and which ſeems to us to be jumbled to- 
xther in the utmoſt Confuſion, cauſes only ſome 
dcterminate ones, and ſuch as are ſubſervient to 
mug is high Deſigns, to approach towards each other, 
mink nd to unite among themſelves and with other 
uced Bodies proper to preſerve, nouriſh and increaſe 
mal g nem according to the Laws impreſſed therein by 
gan BE his infinite Providence; let us recolle& what has 
$ Of WW been {aid above upon this Occaſion. 
der Is not the Air a Mixture, yea, a very Chaos, 
into I conſiſting of Hundreds of Thouſands of Millions 
vors of different Particles? How many things con- 
uk i imed by Fire, and diſſolved by Corruption, do 
the mingle their Effluvia, Steems, or Vapours, with 
Arc che Air > How many Men and Beaſts do perſpire 
therein ; yea, according to Mr. Boyle, almoſt all 
ld BY bodies, not excepting Ice and Snow themſelves, 
ich BY become lighter by Perſpiration, and tranſmit their 
the BY exhaled Particles into the Air? How many ſweet- 
ca BY ſcented Flowers, how many Spices and other 
r- things impregnate the ſame with fragrant Parti- 
ub- i cles, inſomuch that the Perfumes of them have 
not been ſmelt ſome Leagues diſtance from the Iſlands 
n0- i where they grow, according to the Relations of 
me I tioſe who have experienced the ſame ? 2 

ody 
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body knows, that in Cellars where there are u ur 
menting Wines, the Air is full of their Vapo it 
and Spirits; which holds true likewiſe in on 
other fermenting Matters. How many watryV; 
pours from Seas, Rivers, Lakes, Marſhes; ho 
many ſulphureous and other corroſive and poifer 
ous Particles aſcending from burning Mokintaii 
mingle themſelves with the Air? Iron which, i 
all Parts of the World almoſt, being expoſed ii 
the naked Air, becomes ruſty, furniſhes us wit! 
unqueſtionable Proofs of the Acidity thereof, Wit 
all theſe there is mingled an unconceivable gut 
tity of Rays of Light, derived from the Saw and 
other Heavenly Bodies; and how much Fire Coll 
elevated and retained there, appears by r dere 
and other ignite Meteors. Add to all this th 
proper Particles of which the Air itſelf is co ese 
ſed, and let an Atheiſt tell us, where he can fil 
ſuch another confuſed Heap. 'Y 
Let him farther conſider the Earth, and oben om 
of what a mighty Variety of Kinds and Pam 
conſiſts. Water is turned to Earth, as wen 
ſhewn before; poiſonous and wholſome Heth 
Shrubs and Trees, all the Bodies of Fiſhes, NAH h: 
and Men do likewiſe become Earth. In 4 Won 
whatever proceeds from the Earth, is by Cotti 
rion or otherwiſe changed into the fame. Lata 
Atheiſt reflect again, how many Thouſands ( 
Kinds of different Compoſitions all this Heap oi" 
Matter might produce, every one of which ure 
likewiſe be exceedingly different from all that me 
now fee proceeding from the Earth, _ ** 
In the Water we may obſerve the ſame; Hoi 
many Plants and Fifhes are corrupted therein! 
What a great diverſity of Dews fall upon it, draw": i 
ing Particles of the Air along with them? nds 
many Salts are diſſolved therein? How many ti 
terraneous Fires fill them with the Matter as 
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urſts out of their Caverns? Water waſhes all 
Fithineſs off, and how many Particles does it 
borrow from the Things in and upon which it 

ſtood any while > Coffee and Tea, all fort 
f brewed- Liquors, the Off- ſcourings of Apo- 
thecaries Shops and Kitchens; to ſay nothing of 
Minerals, of hot, bitter, and poiſonous Liquors, 
jor yet of ſalt Sea- Waters; all theſe things, I ſay, 
mmi us with Proofs that are obvious to every 


0 


re | 


To take no notice neither of Fire, which does 
n 2 manner. unite all things with itſelf; let the 
theilt repreſent to himſelf all theſe confuſed 
lletions of Water, Earth and Air; and in caſe 
here were no Laws by which each kind were 
articularly governed, and purſuant to which 
heſe Particles join themſelves with ſome Bodies, 
ud again refuſe to come near others, could he 
inſelf, or any body elſe think it poſſible, that 
om all this Chaos, there ſhould not once, but 
ren frequently, and from ſome of them every 
ear, be produced anew ſo many different things 
particular Properties, and that it would have. 
0 happened as long as the World has laſted? 
To give an Inſtance in one kind of thing only. 
t any body ſow different ſorts of Seeds by one 
nother in the ſame Earth; they will ſtand 
i the ſame Air, they will be moiſtened with the 
me Water, warmed with the ſame Sun, and ac- 
ire from them all, according to what has been 
hewn above, an infinite number of different Par- 
ces round about them. Now let ſuch, who to 
tir own Misfortune deny a Divine Providence, 
eus how this can poſſibly happen, were it not 
at certain Laws obtained in all theſe numerous 
nds of Parts, and which are the Cauſe that every 
article neceſſary to the Growth of every indivi- 
Inal Seed, does unite itſelf there with, and to no 
Vor. III. Qqq other 


—_ 
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other of different Properties, and hom every Sec 
can always produce its own Plant of the {an 
Kind and Virtue every Year without once failing 
And why, when there are ſuch poiſonous Herbs 2 
Aconitum, Hemlock, and the like, ſcattered and mit 
gled in the ſame Earth with Wheat, Rye, Bark 
and other Grain ſo uſeful to Mankind, there 
joined only to the firſt, fatal and deadly Partickes 
and to the latter, only wholſome ones? And w 
an Apple-Tree never bears Pears, or a Vine, Che 
ries? © | £1 64 


hl 
SFC. IX. A kinds of Philoſophy do, or 


3 
ledge Laws. *. 7 
Lr the moſt experienc'd Philoſophers beg 
ed upon, and let them tell us themſelves, if the 
will declare their Sentiments impartially, whether 
without acknowledging theſe Laws and a diteda 
Providence, they can make theſe and ſuch lik 
— vs = _ are _ wo in the World 
the neceſſary Conſequences of the Hypotheſtsw 
on which. they found the Science of Nature. 
Some have thought upon a Magnetical, and 
ther kind of Attractions; but theſe lay dowij in 
ſort of Laws. * 
Others ſuppoſe a certain kind of Fment, as th 
Chymiſts ſtile it, in the HSamina, or Principles d 
Seeds, of which there can be no other Notuat 
formed, than that they are Parts figured altar 
particular Manner, and moved according to c 
tain particular Laws, and which unite themſelyei 
with ſome Bodies, and ſeparate from others 
Finally, ſince both theſe Hypotheſes have beg 
rejected of later Years, thoſe that have phulok 
phized more rationally, have laid down, that thei 
are Pores or Orifices in Seeds of certain Figures 
through which only are admitted Particles of = p 
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ike Figure; which; "cording to the Opinion,of 
others, Who will not own bg co HE ON bee 
that leads them to 4 Go, may come to pals by 
Chance ot Neceffity, fitice there ſeems to be no- 
thing more requrſite thereto, than that ttieſe Pores 
ſhould be diſpoſed to receive thoſe little Fare 
ſoon as they are put into Motion. But accord- 
ng to this Hyporhefis there might, ft, not only 
A kind of Particles be admitted into the Pores ot 
the Seed, provided they were but ſmall enough ; 
but likewtſe, ſecondly, there would hardly be one 
ed capable of growing, and but very few Par- 
ticles enter into the ſame, ſave only round ones, if 
othing but meer Chance obtained therein, as 
Dr. Pitcairn has expreſly and mathematically de- 
nonftrated in his D/ſertations ; ſince the ſame kind 
Particles muſt always preſent themſelves before 
e ſame Pores, and exactly after the ſame manner, 
they would gain Admittance. But let us ſhew 
this by a more familiar Inftance : Suppoſe any one 
hould undertake to throw a Die through a ſquare 
Hole, through which it could but juſt paſs ; mult 
he not ſtipulate, in order to have an equal Chance 
it winning or loſing, to repeat his Throw a great 
any times? So that if ſomething like this ſhould 
e the true Cauſe of growing of Plants, and all 
be Particles of the Figure of a Die ſhould always 
als through the ſquare Pores in a Seed; there 
nuſt at leaſt in this Caſe, as much as in any other, 
e 2 Rule or Law, according to which each Die 
duſt be diſpoſed when it comes againſt the Ori- 
IS. rr oats * 

Ve do not here diſpute, whether any thing of 
this, or ſomewhat elſe, be the real Cauſe, that 
mong ſo many Thouſands of various Particles, 
ole only approach to, or are attracted by each 
ed, which are moſt proper to compoſe the par- 
ular Plant in its kind; but our Deſigu was only 


„ | tO 
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any more; eſpecially if it be true (as ſome Gre 
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to ſhew, that without acknowledging a Divine 
Dire&ion, whereby all things are moved accord 
ing to the requiſite Laws, whereby ſome thing 
are made to approach, and others to recede, and 
which are extended to every one of theſe uncon 
ceivably ſmall Atoms, no other Hypotheſis has hi 
therto been offer'd, whereby the Growth of Plant 
and many other Things could have been reſolve 
In ſhort, to obviate all the Evaſions of Atheiſts 
jet us recolle& from what has been ſaid above 
that among the Thouſands of kinds of Anim 
and Plants, there is not one only to be fou 
which was not at firſt formed of an exceedin 
ſmall Samen, containing all the Parts thereof i 
Miniature, and from whence, by Expankion « 
Unfolding, and by covering or cloathing with a 
ventitious, particular and determinate Matter, 
Plants, all Men, Beaſts, Fiſhes, Fowls, and ei 
other living Creature are produced, as is we 
known by the general Experience of thoſe thatul 
Microſcopes. Let then the Atheiſt or Scept 
think with himſelf, whether he can reconcile 
this to a mere and accidental Concourſe: of igut 
rant things ; and theſe curious little Forms a 
Figures, in which all that is neceſſary to ſoma 
wonderful Purpoſes in great Bodies, are compris 
in a much ſmaller Quantity than a Grain of 
F ſay, let him make all theſe things agree wil 
thoſe neceflary Laws, that operate without at 
wiſe Direction or View. After ſo many illuſt 
ous experimental Proofs of the Wiſdom of an ad 
rable Creator, no reaſonable Perſon can requl 


Men think it very probable) that in all theſe 5 
mens, how ſmall ſoever they may be, thoſe of 
others that are to be produced to the end of A 
are actually to be found in their determinate 


gures. | 
Ste 
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Dixin 
Recor 


[Dox'r know, whether it may not be thought 
roper by ſome to add to all this, one Notion 


et ſeems to require 4a 
[rial before it be entirely admitted for certain : 
ut fince the ſame has been entertained by ſeveral 
eat Men, and ſeems to have ſome Analogy with 
ie Chymical Operations and Action of the Parts 
Matter upon one another, and eſpecially ſince 
ke thing carries along with it a great Proof of 
od's Providence; it may perhaps be of uſe, if 
re here ſubjoin a few Obſervations that may ſect 
te ame in ſome kind of light; and, it may be, 
ſo excite thereby ſome of the Learned to look 
ſuther into a thing that is at leaſt worth double 
jeir Pains. ' 19 * „ \ 
It conſiſts in the Inquiry of what may properly 
be the Means which the — Preſerver of all 
hings makes uſe of to render the Earth fertile, 
ad to cauſe Plants to grow powerfully therein. 
Now that which may be experimentally pro- 
tounced upon this matter, according to the Opi- 
tions of many Naturaliſts, is, that the Nitre of 
the Air is the Cauſe thereof; to which perhaps 
de may add, that ſince Nitre, or Salt-Petre, is 
done and of itſelf an unactive Matter, there muſt 


Acids and Alcalies, which, when ſeparate, ate at 
rſt, but being put togerher will efferveſce and 
boil up with each other. The ſame happens by 
the — of Salt Petre and Brimſtone in Gun- 
powder. AW | | 


Qaqq 2  Sxer. 


J. X. 7he Opinions of fome Philoſophers about 


yore, Which appears — — to — — . 
er Examination and 


ſomething elſe concur to put it into Motion; 
nuch after the ſame manner as it happens to the 
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Secs. XI. The Air fees 10 abound with Salwb 
tre; ſeven Experiments ſbewing the Probabili 
| 2 | OL SUI, SZ DA Ren 
Now to prove, if. not with entire Certaigty 

yet with great appearance of Truth, that eite 

Salt-Petre is in the Air, or at leaſt ſome athe 

Matter, which being much of the ſame-Natine 

meets ſometimes with ſomething elſe in the Bar 

whereby between them real Salt- Petre is pred 
ced, appears from the following Experimemia 

w ap bun, ton nne 

I. That the Earth may be mixed with fut 

Matters upon which the Air will operate z ut 

as the Filings of Iron, the Urine, andBoo 

of Animals, lixtviated Chalk and Afhes, Gan 
that from fuch Mixtures, after they have ber 

expoſed for ſeveral Months to the action ot d 

naked Air, a remarkable quantity of Salt Pet 

may be extratteln. 0 

Bur foraſmuch as great and learned Men {gen 
to differ about this Arial Salt-Petre, I thqugit 
fit, for greater certainty, to make this Expetiment 

and found by the Event, that ſuch an Ban f. 

ter being managed properly, yielded in a Months 

time about three Pound of very good ra Sar 

Petre. This has been touched upon befate, © 

that what is here ſaid, may be the more ſaſeh 

depended on, and the rather, if we add what ſe- 

veral have affirmed to be experimentally. d 

namely, that the Earth from which Sale e 

has been once extracted, will after 'a while be 

again impregnated by the Air with the fame! 


rc os SHIRT +: : 

II. Since every Body may find, that by lating 
Blood run out of a Vein upon Water in 
Salt-Petre is diſſolved, the black or dark Colout 


©. 
— 


thereof, 
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hereof, will be immediately turned into a bright 
Red ; and the Serum or Whey of the Blood be- 
come as tranſparent as<clear Water, tho' it retains 
its Nutritious, 12 85 — _ ry which'by 
lropping a little t of Salt-Petre upon it, 
| * likewiſe be ' ſeparated therefrom; yes 

wel is known that black Venous Blood being ex- 
oed in a Veſſel or Porringer, is often red at the 
flace where the Air touches it; and that even upon 
aking off the upper red Part, the Black which 
was undef will likewiſe aſſume a bright red Co- 
bur: T ſhall not here diſpute, whether the Air 
$ mingled with the Blood in the Lungs, becauſe 
tis is doubted by ſome Philoſophers ; but how- 
er it is plain from theſe two'Tryals, that Salt- 
etre and Air do act uniformly upon the Blood ; 
nd therefore it is in ſome manner probable, that 
the Air is impregnated with Salt- Petre. 


III. Ir is known to the Naturaliſts, that a great 
deal of Salt-Pette may be made from Blood (See 
k Stair de Nitro) if now it be true, that in 
freathing, the Air is continually mingled with 
ur Blood, one would be apt to imagine, that it 
eaves a great deal of its nitrous Quality therein, 
which may afterwards be extracted. * 


IV. Since refined Salt-Petre being held in a 
warm Hand, will ſnap and break, which per- 
aps might be occafioned by the Air that was in 
r; I rook a Piece of Salt-Petre and threw it into 
a bright Lie, in which there is never any Air; 
ten putting it into the Air-Pump, I obſerved a 
geat Stream of Air-Bubbles coming out of th 
Alt. Petre, and aſcending thro” the Lie. 

Now whether from this Experiment it may be 
concluded, that the Parts of Air and Salt-Petre 
re eaſily. united and adhere cloſe together, be- 

| 2444 cauſe 
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cauſe the Salt-Petre has ſo much Air in it, tb ng 


Chryſtalized in Water, and reduced tg Jin vcr 
Tubes, I leave to the Judgment of. others: oc 
might however in ſome manner leſſen the Dig the 


culty ſome People make, as if Salt- Petre wete to 
heavy, and not volatile enough to keep itſelf y 


in the Air. li $6 ch; 
1214 —_— — | 

V. This ſeems however to be entirely oo. 
moved thereby; foraſmuch as the Obſerval kne 
ons made by the new Burning-Glaſles ſhew, tu th 
Salt-Petre held in their Focus, entirely ea ter 


rates, and ſo mingles itſelf with the Air; I 
de I Acad. 8c. 1699, p. 114. bs 
VI. All Metals, ſuch as Silver, Iron, .Coppe 
Lead, which are diſſolved by the Spirit of Sal 
Petre, eſpecially thoſe upon which it acts wi 
the greateſt Force, as it does upon In 
ſeem to ruſt in the Air; only Gold, which a fin 


ple Spirit of Salt-Petre can't touch, is not il to 
much expoſed thereto : All which gives a hai bie 
to a Conjecture, that if there be not Salt (01 
itſelf, there is at leaſt ſome Matter of the iin 
Nature in the Air. — | 
Wo 

VII. A yet farther Proof that there is ſon 
thing Nitrous in the Air, ſeems to reſult from 
pains in the Head, faintneſs and diſpoſitions r 
Vomit, which often appear in ſome Women ) (2 
they are in cloſe Rooms, where a great manly "0 
People and Stoves are. To be ſatisfy'd.,of U /at 
Conſequence, the Reader may be pleaſed to. ll b 
collect what we have ſhewn above in the VIH N 
Contemplation, namely, that Flame and hun Fe 
Reſpiration are maintain'd by the ſame kind ba 
Air- Particles; for which reaſon, the Air ſhut dz 
in a Room where a great many Stoves are bun !t 


in 
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ing, and a great many, People breathing, muſt be 
jery much diveſted of thoſe Parts, and be the 
occaſion that ſome weak Women are diforder'd 
thereby. Now that theſe Parts are properly 
Nitre or Salt-Petre, which being render d by the 
warmth of the Fire and Breathing, unfit to diſ- 
charge its Functions, ſeems to appear from 
hence, that Women thus diſorder'd, cannot re- 
cover themſclves by any better Means that 1 
know of, eſpecially when the freſh Air won't do, 
than by the uſe of a. Nitrous Salt diſſolved in Wa- 
ter, of which I have ſeen many Experiments, ei- 
ther by putting a little Salt-Petre or Sal Prunelle 
in their Mouths, and letting it diſſolve gently, 
and ſwallow it down. 5 


Scr. XII. Sal- Petre ſeems to come out of the 
North; proved by three Experiments. 

SIN CE now the firſt of the Experiments ſeems 

to prove, and the other to make it very proba- 

ble, that the Air has either Salt-Petre in it, or 

ſomething. of a nitrous Quality ; it will appear 

in ſome manner from the following Experiments, 


that the ſame, at leaſt on our fide of the Equi- 
voctial Line, proceeds chiefly from the North. 


I. Not to mention that the Air is co!d to a 
creat Degree in the Northern Parts of the World, 
(as for the South Pole, we take no notice of it 
now) nor that Salt-Petre does after a particu- 
lar manner produce ſenſible Coldneſs, as we ſee 
by putting of Bottles of Wine in Summer-time in 
Water, and throwing a good quantity of Salt- 
Petre into it, which chills it ſo much, that ſome 
have thought that one might freeze Water there- 
by, but that I ſhall not determine: From hence 
it may be confider'd, whether that Air — 

makes 


} | 
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makes ſo many Mountains of Ice in the frigi 
Zone, and keeps them always undiflolved} mul 


- 


not greatly abound with Salt-Perre. 0 un 
We 5; ass en Ne 

II. To render this the more probable, welſhal 
add what the Learned Hambergerm relates from 
the Ephem. Barom: of Mr. Bernard Ramazzini* Yin 
Gentleman ſays, that the Excreſcence of Salt 
tre from old Walls made of Mortar and Stone 
does moſtly appear in Winter, and when the Ne 
therly Winds blow; and that thoſe who wk 
it their Buſineſs to gather Salt- Petre, do àt that 
time particularly ſweep the Walls; and that they 
get more of that Matter from Walls that ſtand 
ro the North than to the South ; which feems tf 
prove plainly enough, that beſides the genetal In. 
pregnation of the Air with Salt-Petre, the Nor- 
thern Air does moſtly abound therewith, andthar 
it is frequently brought from thoſe Parts to us. 


III. Now whether it may be inferr'd, that up- 
on account of nitrous Salt, the Northerly Winds 
make the Air heavier, and that upon the tuming 
of the Wind to that Corner, the Mercury toes 
often riſe in the Barometer, as many who hare 

writ upon this Matter affirm, I ſhall not bert in- 
quire after. 3270 an 

Now whether the Air be render'd e 
the Northerly Winds (which bring along with 
them from the cold Regions, a thick and cm- 
pos'd Air towards the South, as appears from the 
Thermometers, in which we may obſerve, that Cold 
compreſſes the Air, and as appears likewiſe ) 
the Refraction of Light, which is affirmed"tobc I di 
greater in the North) or whether ſuch Gravity of 
the Air proceeds from the Salt-Petre wherewith I © 
it is impregnated, or for other Reaſons : , TF 
who uſe Barometers know very well, we” * ni 

ä 1 | ca vl 
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gi avier the Air is, and the ve 775 the dy Meade 
er riſes, the leſs. e 

may be expected. See „p- 213. 
om whence — a ae 2 1 
es that may ye, peculiar, to ountry of. t 
Jews, the Reaſon in geacral may. be by e of. 
hat Expreſſion in Samens Proverbs, Chap. xxv. 
xr. 23. The North Wind driverh, away Rain, ſince 
by the greater Weight of the Ai the watry Va- 
Fain. Wer e anda cannot end. 
n Nan. — 88 


r they der. XIII. 800 Pert — ade 55 P's 
Rand Particles in it thas are on fern 17. 


7 periments. +} bon. TS 

M- 

Nor Bo r ſince Salt Peite feems.to be very Fates 
cher n its own Nature, inſomuch as when put into a 


Velting· pot over the Fire, it does not exert the 
caſt active Faculty, even with great Heat; it" 


up · ¶ nay be neceſſary to examine a little mare cloſely 

VindsMvhat it is that renders it Active (as Acids and 

ming WM calies working upon each other) and bow it 

does comes to produce uch Wonder s. 

bare Now the Bodies which are more peculiarly pro- 
n. ¶ per to produce ſuch; an Effect are all ſuch as come 


inder the De n of Sulpbur among the Chy- 
niſts; to which belongs common Sulphur itſelf in 
he firſt Place, and every Thing elſe that has Snl- 


om-Wpiur in it; ſuch, as Antimony, Turf, and Wood- 

the Coal; and in gen A that has Fat or Oyl in it, 
luch as Tartar and 

Thus we ſee that Sulphur or ſulph wreous Bo- 

Ide des thrown into melted and Fun. 2 Fine 

| of er elſe being mingled cold wick the ſame, and 

Fach on Fire, are put into violent Motions, and 5 


hey Mixture often turned inta.a ſudden and conſu- 
thc ning Flame: So likewiſe we find that Tartar 
_ an, Heat 


— — ———— — — 
— — — 
— 
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mingled with a like quantity of Salt-Petre, will 
be kindled with the ſmalleſt Fire, and burn ſo 
long, till the Oleaginous and other parts of the Mk 
Tartar are evaporated ; after which there wil Wr: 
remain a white Alcaline Salt, which is therefore Wi 
called Sale of Tartar. After the fame manner'we Wv 
ſee diſſolved Salr-Petre mixed with beaten Char- Wir 
coal, or Turf char'd and "thrown into the Fire, I 
become active, and caſt. out Flames; where be- 
ing continued till no more Flame is perceived, the 
Chymiſts make of it an Alcaline Salt, which they 
call the fixt Salt of Nitre : But whether it may 
not more juſtly be termed the fixe Salt of Coal, 
for the ſame Reaſon as t'other is called the Salt of 
Tartar, I leave to the Learned: At leaſt; how 
very active Salt. Petre is render'd by Saiphur and 
Coals, Gunpowder furnifhes us with a *well- 
known, or rather with a wonderful and terrible 
Inſtance. enn an 

It muſt not be thought that theſe Matters cin- 
not be kept up in the Air, as not being fine and 
ſmall enough, becauſe we have ſhewn before; that 
beſides a great many other different Particles, there 
are likewiſe thoſe of Sulphur found in the Air! Thus 
we ſee, that in the Mediterranean, and other Parts 
of the World that are more Southern than we; there 
is very great and frequent Thunder and Light- 
ning, of which in Greenland (as I have been in- 
formed by one that has been often there) and here 
with us in Winter, very little is obſerved. Non 
that this is occaſion'd becauſe the Air abounds 
with more Sulphur in the former Regions than 
in the latter, (whereas in Greenland there ſeems to 
be more of Salt-Petre only, which paſſing from 
the Northern to the Sonthern Parts, produces 
theſe Effects in Conjunction with the ſulphareous 
Air) is allowed by many as a very probable 
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2 It has been likewiſe: ſhewn above, that the 
the ys of the Sun operate upon Salt-Petre, and 
il render the ſame Volatile; for, that thoſe Rays 
fore ne Corporeal, and do like wiſe even bring along 


vith them a Matter that gravitates, appears 


r | 

= tom the * of Mr. Homberg about the 
Fire glas, of Iſing-Glaſs, as the Chymiſts call it. See 
» be. Ne XXIVth Contemplation. . 0 1 
che W | know not whether I may not here add, that 
they Wis the Year 1711, having gathered ſome Dew 
may MM bout the latter end of May, and kept it a while 
wall, na great Glaſs Veſſel, I caus'd the ſame to eva- 
lt of Ml porate, in order to try whether there were not 
how WM Salt-Petre in it, as ſome affirm ; but found no 
and Lat at that time, but only a little reddiſh Mat- 
el. er pretty near the Colour of the Soria, of 
Able WY Regulus Anti monii; which being ſprinkled upon a 
I clowing Coal, would not burn as Salt-Petre is 
c- vont to do; but when thrown into an earthen 
and WM Veſſel, in which there was glowing Salt- Petre, it 


famed viſibly, but however pretty faintly in com- 

pariſon of common Sulphur. 
cannot here determine exactly of what Na- 
ture that Matter was, there being too little of it 
to bear a further Examination ; but however, I 
judge it to be of a ſulphureous Nature, by itsflaſh- 
ng with melted Salt- Petre; at leaſt it was plain 
enough that Salt-Petre acted upon this, and this 
upon Salt-Petre. 
It likewiſe ſeemed as if we might conclude 
from thence, the Operation of the Solar Matter 
brought to us by the South-Winds upon the A&- 
rial Salt Petre, ſince we find that a glowing Coal 
of Turf being placed in a hot San-ſhine (out of 
the Wind which would otherwiſe blow it up) is 
extinguiſhed, and ceaſes. to burn, juſt as if it 
were put into a Quenching-Pot. The Reaſon of 
which ſeems to be, that the Salt-Petre of = 
| | | Iir, 


1020 The Religious Philoſopher. 2 
Air, which is otherwiſe the principal 2 { [a1 
our Turfs burning, is rehder'd unfit by the A 
of chis Matter, which proceeds from' che Saw, X 
continue the Fire of rhis' Turf-Coal as well Iv ele! 
fore. Now that this is crue, and that Salt- 
is a great cauſe of the burning of our Fegg oth 
pears from hence; becauſe, that in the this 
Froſts of Winter, when the ſharp Not ö 
Winds reign; which have been proved before: te 
be impregnated with a great deal 0 of SaltParre, 
our Turf-Fire burns much brighter, and is M 
ſooner conſumed (as Coals are upon which owe 
throws Salt Petre) than in Summer, un my ic 
Air has not ſo much pure Salt · Petre in it. uc 


Sect. XIV. Salt-Petre in Conjunction wy * 14 
Rays of the Sun, does likewiſe? render the Enn E 


fruitful, ſhewn by an Experiment. * 


Tus we find alſo, that the Action ods 
Petre, and the Rays of the Sun, do contribute 
very much to Fertility. Not to relate here, ft 
Proof, Mr. Homberg's Experiment in the T;aiſath- 
Ons of the French Academy 1699, p. 75, 76, hich ith 
ſhews the ſame of Salt- Petre when diluted is WM! 
Water, and poured upon Earth: One may "tle WE” 
wiſe make another tryal, by ſteeping Grain: 
Seeds for ſome Hours in two Pints an half, for WM © 
Inſtance, of Water, in which an Ounce of the _ 
beſt Pipe Salt- Petre has been diſſolved, und ſo 
proportionably; and it will be found that liek 
Seeds will be much more fruitful than any othet 
that have not thus been infuſed in Water 5 — — 
ted with Salt Petre. I ſaw the Experiment theredt WM” | 
in the Year 1771, when ſome 'Fronch*Beans thut | 
had been \Reep'd were! obſervid to grow 4 Th 
Part higher than others; and have treated ſome 
Purſlain · Seils i in the ſame manner, chat it grew 
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large, and ſo ſtrong; that a Learned Gentleman, 
nd one that was well verſed in Planta, could 
Wor forbear asking What it was, and ſaid, he had 
never ſeen ſuch Purſlain in. his Life. bu. 
This Property of Salt · Petre was lie wiſe known 
„ thoſe of the Ancients that have writ upon Agri- 
ture: But to ſhew farther that which, was 
xopoled, namely, that not only Salt-Petre; but 
at which likewiſe proceeds from the Operation 
the Solar Matter thereupon (allow. me ſo to 
ume either the Sun- Beams themſelves, or that 
cn they bring along with them) does render 
be Earth fruitful ; It will be ſufficient in the firſt 
Pace, to conſider how much the Sun contributes 
the of Plants, this being unknown to 
0 Body; and it will give ſome Light to the 
Matter to mention here, that which happen d to 
ne about the latter end of . the Year 17123 
x having ſown Purſlain, ſome of which had 


— - 
— * 


n ſteep' d in Salt- Petre Water, and other not, 
due the ſame Time and Place ; ſome Days after 
eich the Nights were {> cold as to make Ice; 
having found by former Experiments, that 
che ſtrongeſt Froſts there would be found no 
en Lye, and little ot none in common Pickles ;; 
the. Wat 2 Water in which there was as much Salt- 


etre diſſolved as could be, being ſet within · ſide, 
r even without ſide of the Window; in a little 
ottle cloſe to the othets in which the Seeds were, 
hat Water was ſo ſtrongly frozen as to crack the 
laſs, the Parts of which were ſeparated more 
1 the: breadth of 2 Straw'; it came into my 
cad, whether fince the Salt-Petre Water froze-{o. 
ally and fo hard; the Purſlain, the Seed of which 
ud been ſteep ' d in che like: Water, might.not be 
led by this Froſt, eſpecially nee the Sun had 
zrdly appeared during all that time, which was ve- 
cold; and going tothe Windo to ſee, I 3 
that 


2 
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that that Seed which had been ewe ahi 
common manner, was green, and that} ane 
lain in the Salt-Petre Water, much OR 
vanced in thoſe Parts that remained alive 
| moſt of it was frozen and dead. 
From hence I think we may infer, that 
der to make Plants grow and flouriſh, nan 
Salt-Petre, but likewiſe ſomething that pan 
from the Sun is requiſite © thereto ; tj the | 
that by their reciprocal Action, they 
cur in the producing theſe Effects upon the an 
and the Plants thereof. © * 1 
Beſides, that this loads to be furrhiohl 
firmed by a common Experiment obſereabt 
fome Husbandmen, namely, that when 
Month of March, and the beginning ann 
North and North-caſterly Winds blow! ana 
while together; and thereupon it is a 
ded, that they ſhall have a bad rene 
chat the Graſs by reaſon of the cold  doegind 
ſpring up, there is oftentimes a very go 
and even an early Hay-Harveſt; for ſome 
, * (A it, and found it always 10 0% 
— in the Year' 1712, when by 
quent Northerly Winds in the 
ſomebody ſaid to me, that he feared od 
be a bad Seaſon, and that Hay would be 
to which I anſwerd, that I had ofteg 
the contrary, and that if it were but f 
with a good warm Sunſhine, the Gras 
perhaps be early ripe, and there would yy 
2 quantity of Hay, which dee 
pen on 
Now they whe allow the Probabilizy off 
has been advanced, may eaſily — 
from thence, — that the Nos 
Winds might bring uantities of da 


to us, which ben Mac: ed by ai al 
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704 Tur e deli, 
there {till ſeems to be wantin wanting nu Tun s of Fypt- 
timents: For Taſtance;' how} 28. el 
Euch, or fuck Seeds, 10 an hit CROMER 
1 or other Plants fit for uſt, may 1 8 
; or again, that each Seed may at ch 
= put forth all the Seed Blants conraine 
and make them grow equalty, by Which 
the Fruits ef the L n m gh be e 
ſuch like Experiments. * At Least every © 570 
readily agree, that this is '2 matter, the, uiry 
into which may not only much more illuftrare” 372 
Knowledge of Nature, but like wile be vi 
w_ 2 * ple ** 
n the mean while, nobody can be: 
rant that the Air is the Magazine or Tr 
from whence that which renders the Eartl Wilt- 
ful is communicated thereto, as the frequent o 
ing and turning up the Earth, and -expoſing's tt 
the Air, has ſhewn experimentally for many Ages 
can it be thought that it comes to paſs With 
a wiſe Providence, that there has neyer beet ny 
Want in the Air, of ſuch Particles as are-fit 
that purpoſe? That the Waters of Rain, Den, 
and Snow, falling down through the Air, ae im 
pregnated therewith, in order to carry ſucꝶ Par 
ticles along with them, and to inſinuate 
deep enough into the Farth, fo as to ſettili he 
ſame, and to diſpoſe it to furniſh” 40 you wo 
tures with Food and eee Fr 
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+ by our Saviour, Matt. xxij. v. a8 | 


TOR dee 

Sno vr p here hate made 2 
ting the Laws of Nature, berauſe an Inquiry 
te Glut, Nats ah, Se ae wp 
mates us,” up 
160 meme dur time here: Hut ſines ĩt may ſeem: 
v contribute very mech towards the i ting 
Matter hieb is of Importance, I ſhall at- 
anpt to ſer that matter likewiſe in ſome Light, 
to! ir is ſeldomm bandked upon Nuttral Principles. 
To enter thetefote upon +! 14 01th cg oo bp 1 
It is well known; that amoag thoſe happy 
. deny the & o p that mate them, there 
de many who are went not only frequent to 
idicute the Confeffien © of Chess about 2 Re- 

urre&ion; but likewiſe to oppoſe the fame after 
A imaginable Way; und that others, who ſeem = 
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s treat chis matter Wich mote 'Reaſon- and De- 
/2: WH c:ocy, are likewiſe accuſtomed do form ſome Op- 

: + WI tions 7 by which 7 a * 
kr won; prove * of a 

oo;  reffion; OOO ING e eb wa 07 term 
+ WW I know v y well,” chat in order to cut 45 al 
+» WI Difficulties 10 U "raiſed againſti this A 


ticle of out Ctecd, by theſe who! gckubwicdge: & 
God, and believe che Holy e 
be more ſtrongly 3 har 
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was pleaſed to anſwer to the Sadues whO deny d 
a Reſurrection: Te do err, not knowing the Scriptures, 
nor the Power of God, Matt. xxij. v. 29. That ig 0 
ſay, the Word which you admit to be:Divine, 
ſays ſo; and no body dught to doubt: wherher 
the Power of God be ad, ar r to En 
what he has faid.” & CNN "m0 


sror. II. Ht is not a SF Mack t Raiſe a 
Boch. ee e 


1 


rr 0 


Bo x ſince we have loſe to do with a ſort of 
deplorable Diſputers, who have no Reverence gi 
ther for God or the Scriptures, and 10008 
that they are able to prove from their P 
the Improbability, if not the Impoſſibility ther 
I have been of Opinion, that altho” the 9 
of a future Reſurrection can only be deduced from 
the Word of that God ho never deceives 
one, and that the Manner-of; it muſt likewilg 
referred to his Wouder- working Power; yet 
it might be perhaps uſeful to ſome, to they he 
that all the Obje&ons which they can raile, 
it, are far from having any Strength in ther 
on the contrary that the fe as Welden 15 
of Nature and Appearances are more than fuffei- 

ent to anſwer them all, ar leaſt all thar haye 
occurred to me, and to put i i 
Reſurrection, the Proof of which, is our prek 
View only, quite dut of deuht. ay 

JTo begin: therefore: Let i one chat d 
doubrs of the Reſurrection, tell us whether. 
not forced to allow, that all the Food of brd 
Kis Body conſiſts, as well as the: Bodies of. f 
Progenitors, does proceed from the Earth, * 
cher is wehing more than a metamorphoſed,. - 
transfor! we Earth: (If he denies this, let him me 
bar wer le ſaid cheroupen. in the firſt and 4 


2 
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ing Contemplations;): Tis a plain Canſequence:then, 
— his Body likewiſe proceeds from art. 
And this being ſo, it is no more ſtrange that his 
Body hich was once Earth, ſhould be raiſed. a- 
gain from the nme, than that it had acquired or 
received its firſt. Figure from thence; What Im- 
poſſibility is there; that 'ſo-wonderful and dreadful 
2 Power, which made uſe of the Earth to form a 
humane Body before there was any ſuch Being in 
the World, wirklout its Knowledge, without its 
Concurrence, aud after ſuch 4 manner as is un- 
conceivable to him and all othey Created Beings, 
ſhould- now again think fit to małe uſe of the ſame 
Earth to the fame , and raiſe him-up! 2. 
gain from the Let this Fhiloſopher ſup- 
poſe With us that a Man were born and brought 
up in @ Place where he ſhould be entitely ignofant 
of the Nature of his Food: If now another Perſon 
came andi ſhewed him a Lump'of Earth, out of 
which Rye and Wheat, or what elſe he might 
have uſed for Food, were produced; and if he 
told him, That his Body did not dniy proceed 
from, but Was likewiſe maintained by this Earth ; 
would not this Denier of the Reſurrection think, 
as we do, that fuch a Man would make as many 
Scruples in admitting the ſame for Truth, as o- 
thers now do when we tell them, that their Body 
ſhall once r 6ut of that Earth into 
which it is turm r Death And wapld not 
likewiſe even the moſt Learned Inquirer of what 
2 the World; be as much amazed at the 

Aanner 
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Manner after which his Body is formed; out of, 
band ſupported by Earth? were it not that the 
"5 Cuſtom of ſeeing frequently ho a human Crea- 
are is born and nouriſhed, but never how he riſes 
or from the Dead, would ſeem to make this matter 
6 more intelligible to him; and, as it happens with 
of; 7 RT Z. cuſtomary 
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cuſtomary things, make him loo upon the: tor; p, 
mer with no Wonder. #13104 i ad WAY N 244 41 fo 
2:0 261 366%, 76k, OTH n „e BIS 211.7 hah. 7% 
$ze r. II Even the common Formation of Badies at 
A credible than the Reſarrettion. mis 0 

uy "oago 1nd 14-8544 1142 2% e 
Ter one. that denies the Raſurrection tl} ug, 
whether the Parts: of . whichþis-xiſible Body! is 
compoſed (for as for the exceeding 9 Ktamina, 
we ſhall take no notice of them here) were df 
much ſcattered over the whole Earth abent ge 


Years ago, as then will be: many Tears aſtat h 
cerning this matter more largely in the fallgwing 


impoſſible in this Jaſt Caſe, than in the firs 


coflect the Parts ſo diſperſed, and co bring then 


into rden yl i}; Lov] wid No 4 24246 
Again, if he were ignorant of the Manngt 
which the Production of Aumals is ,perigenes, 
and had had no Opportunities of ſreing the lame; 
let him ask himſelf whether he: ſhↄuld admit i 

2 Truth, that à human Creatutt, for- Iaſtages, 
lying ſo many Months in a Liquid Matter 
Fiſhin the Water, equld be able ta live; Weh 
as now the ſame Creature, if kept but a tew.Mt 
nutes under Water, would periſh? 7 And would 

not he think, that from hence he might alledee 

many Reaſons, why. tis more probable at 

Seed, or at leaſt, after ſome ather manner 

does not ſo directly contradict Experience d. 

yet he ſees this comes to pals conſtantly, and 

always after the ſame manner, without an Nati. 
ation. Can now the Reſurrection of the Dead 
appear to him more wonderful, or even ſa much? 
Since in this laſt; Caſe it is only required, that 4 
Bpdy ſhould he produced from the ſame yn 
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der. parts; and thi Mitter after Which 1 Man is no 
h formed does beſjdes this ſeem N to tun 
counter to feveral 1 Pg e 8 i 
4% appears neceffath brkarthe in ord 
to live'; "whereas" we habe ee zelene 
Cauſe to affirm, tllat 79 rhe ei ont! 

in his e 1 7 
This ſeems 20 eien tly proved, "_ 
s the Libgs of z rey 15 ee 


here, auge ce L Ke Gan 


oh 
12 2250 pi ns 0 0 Ts FE 


T1 
e agony 


Lal ined” any tin Air, 1 bee e 1 8 | 
nevet etfeHly dill y one iy 5 inns ro i the Lungs 
bur there will aUay $ Senn ciebt Quant 

thereof to ary? he 19797 to 5 Wee did 

the finking. rdtngly i c&'6 
the Tbs 672 a 1225 e ly 25 5 ans tied 
of Part of its Air byche Pump, will concract FO 
and'fink deeper int the Water has Pere. 57 
however, 175 will or * to dl 


— 
— 
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41 after much Pumping And $ als Tow 
ud the Alf be tous 3 I 

ige 

[A 

8 

41  Borts — ws mil brig; Od 
od to nefdetflandl Sig Perſons is tob 
1 viz. That the Re furtection does thergfore 
7 ſcem incredible; betknfe when we cite into the 


Wotid we tad Parents to whom we owed our 


ue Birth, and that there wete ſo many Me 
proper Means 

4 at hand upon TE Occaſion,” bar that the fame 

rts | 'R of will 
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van be wanting at our bee kee 


N all tliat a a good Ls ician can ro 5 
thence is, that there is a Power and 77 2 
pable of providing Means for the Nose 
Human Creatures after this manner. Noy, wh, 
Reaſon caii be given, that the ſame Power e 
has beer able to do this after one manner, 0 
make uſe of othet Means for the {ame Purp 
The rather, ſince we ſee that God, to man 
his Wiſdem Ukewiſe rg thoſe that hate it, is. wa 


to execute the | {ſame Purpoſes. 10 0 


and eee 1 wala be Fe to 


e 


4 their ps. Nouſhmant. Genera th 
reſpeR t 'which -the Inſtruttichts of each Ka 
Bide, 755 Beaſts are [almoſt all ditle 5 


Fb, 
Pg, each ther, and yet. they à 6 all procte 

| nouriſh'd, Ai nd, do move thei! Weg b om one 
to another. 

So likewiſe when, v we cootemplate the Pla 
how various, are, the Ways of putzing 92 5 
growing among them? Some grow. in pt 8 
that oftentimes in one only determinate 09 
ticular ſort; others require another kind of Yall 
ſome grow upon | the Water, and ſpme eyen 2 
Water; one in à warm Climate, and anotl 
a cold; ſome are propagated by che Seed; 
by a Branch talen off from the main Plant; 055 
by fer a fourth by irs ng; a fifth by 
of theſe, an de erhaps yet diff 10 ethods aa 

i 


thus are the ews of the G reator, of ga 
Kinds, xecure 


ſing Plants. to continue .in 525 
after ſo many different Ways. 449] 
| This being ſo, what Impoſbility i is there, chat 
the ſame Power which produced che * of 

en 


Men once bgfore by the Means of their Parents- 
bb may not perform ſame again by other Means? 
And if we only: ſuppoſe, that this Great Maker 

can uſe a.D. Ways as * aan invent 
ertheleſs his Nower does far, excoed 


(oberen nev 
all human Inventions'; a is to thoſe that 
where they 


are wont tor inquire into h W 

daily learn ſomething bew; chat perhaps 
fore entered into their Thoughts) no body will 

ealily deny the ſame; foraſmuch as he wonld — 
but for a poor Philoſopher amang the Atheiſts, 
who ſhould not imagine himſelf capable of form- 


ing an Hypotheſis, Amed gate Bodies, by 
different Diſpoſition apd Motion of Fare might, 


Ng 

i be produced after a manner than pow' 
00 they _ — LNG 92 53m” woo. 2143 42 15 4 $44 74 | 

5 2 . N b 

0 1999 V. Fe Sean ate be e 
96 1 after Curruprion, anſwer d. | 

12 1 119 4 = 32 , 19 5 

a N "Reſurretion de again 
* think. the. becanla's our Bodies. _ 

ng 1 757 -uption into ſo wa and 


8 don docs * appear cxydib 
— all again replaced in 3 
neceflany Onder, nor = Proper Body thereby re- 
ſtored to its y former Figure. But will they there- 
fore doubt, whether a good Anatomiſt can put. all 
the Bones of, a Skeleton, or a good Clogk-maker 
all the, Wheels, and Pieces: of a, Watch, cho jum- 
bled together without any Order into; tlie ame 
Structure again, ſo 75 compoſe the very fame 
Skeleton — Watch therefore we do but ſup- 
poſe, that the _ reator of the Univerſe, is 
endowed with only fo. much more Wiſdom. and 
Power than an atom and Clock-maker, as 
the Structure of a human Body is more noble and 
curious than a Skeleton or 7 what end 

culty 
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1032 ir. 
— can there yetiteHjꝙoeᷓ ent re 
herein aſcribe too ehrte that Adora 
but on the contrary think of him much t 
and below his great Perfections e 
poſition,” may appear from hence that fall 
beſt Workmen in the World ſhould'lay dhe Herd 
together, there would not be Widom eng in <2! 
them ( to ſay nothing of their Power) t6 put A . Co 
der the Body of H lea or any other Inet bt 
even an Necks Seod of the ſmalleſt Plant? % che 
compate for Excellence and Contrivante with: any 
—— "of thoſe which we daily aye 

by Millions our of the hand of "this Artifi 
208 The rather beeanſe,” as has been e e 
fofe; the moſt minute particles, even thoſt df 
Light itſelf, are governed by a Power whicli&\ 
rends itſelf to all things, and they are ſubject to 
certain and fixed Laws, ven when they appeit 
to be in the greateſt Diſorder. Having often ſeen 
the Picture of a Man o accurately fotmed upon 


white Cloth, or —— dark Chamber, it oc- 
cutred to my Mind * e Type "gf the 
Refurre&ion ; at leaſt” it 4 ppeare 055 thence, 


rhat the Rays of Light 5 from the real Bo- 
dy of a Man Nasdig det of the Chat 1— 
through the Air mingled àmomg numbetleſs 

that proceeded from circumjacent Objects, "2nd 
yet, after entetimg into the Chamber, wt 

ted from all the foreign ones, and collected thtd 
the exact Image of the” Tame Min, a ccording w 
the Laws of DioÞtrics un 6003 Voti3 3% 

Tf now all thefe Particſes of Cight; after ſo ma- 
ny Mixtures” with, r Percuffions againiſt other 
Partieles, can be oblig'd fo ſtrictliy to obey cettan 
Laws, chat when —— upor 3 
and regularly collecte will paint and expreis 
the juſt Form of that Perſon from whom they 
proceed ; what Impoſſibility is there, that r 


— 


Thi Relightme- Phiſh 2055 
of 2 purtiſiet Body, -/thok Hingledand/: diſperſed 
Fs among an infinite. number :of-otheps;; ſhoaldbibe 
brought: together again, and compaſezht'ſame 
Body, anymore chan thatcthe Particles of Light 
ao che of it 1 Av, it ang 
If this de nor ſufficient, o out Readerantycre- 
collect uh qt ius been laid, in · chie two preceding 
Contemplations, viz. chat mot only ther Imalleſt 
Animalewla;- t Partictes ok Bodies, cannut eſcape 
the Direction oll che AMorio — —— 
all things; but alſo and 2 
greater Bodies do become Inſitments of hi Fo- 
rer, he has:thodght fit, for the Auiſpfaymgi vf his 
on Gl they ſhouldbe firſt divided ani 
or cparated intu Partiches of tha xtremeſt Yinallnefs, 
ind ſuch; as de — — Lem If 
then it be proved by e e 
there is a Pe r which: has 'fram 
on the Eaeth round about us, os, the q 
and glorious Body of che Sun ſelf, ot ſuch: 
particles, and has di them in ſo —— 
Order zi bow / can the: nſbſt unhappy Sorptic, or 
Doubter o the — — will Rea- 
ſon to detute any Argument from the uhdohaeiva- = 
ble — the Particles int which a m! 
Body aſter Death may be diſſolued by Corruption 
or otherwiſe; againſt es wr; fr: The Refur- 
mn of ſachs Bodys© 5 a 293Lof D285 
Wo Is 12 E 7 mM wand, | 
ben VI. The Third ObjeFton; Fe the Ari 
Tum of the Particles, Aer d. 5⁰ 


. S hin er enn 
Bur. asithe Fancies ohfomebabe 3 All 
their Nezipns-may be true, are rich in 1), 
plauſible Anguments in favour' thereof; ſo they 
endeavour to amuſe themſelves with the Opinions 
of ſome famous Philoſopheps, who maintain that 


erery thing, eſpecially the ſmalleſt, and conſe- 
quently 


— 2 — 
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quently the weakeſti Particles, rar auay with 
Marion; and therefore. change boch their Figure 
and Properties, fo that after a great many Leg 
and the. pailing away. of Ages, we:do-incuain-fegk 
throughout the whole Univerſe for-thoſePares 


:own-Purpoſes; even the hole Frame / of the 
dies o Men and Beaſts may be preſetved 
changed, and uncorrupted; it is therefote m 
morę paſſible, and likely too, that iincompanably 
| 995 — by. an unconreivabiy: greater 
Wiſdom. and Power be continued in 'theit 
State and Condition. Now that ane aborefaithy 
true, will / appear from the known Manner, aft 
vhich ſo many exotic) HMants and Animals are 
cured from Corruption in Spirits of Wine, def 
from all their: Water; :with! the Addition o 
little Campbhire ; as libewiſe from the embalmitz 
; of Dead Bodies, asd well by the Ancients 
partitularly by the Maderns: who can muchcbet 
ter ſecure Bodies from Putrefaction. So lie wife 
Simon de Vries, in his Deſcription of Old Greenland, 
Jays,.that the Air is ſo ſharp, as to prefetve dead 
Bodies from Corruption; and the famous Geo- 
grapher Sanſon relates, that when a 
Colonel marched from Peru to N¹, rover 2 
high Mountain, fome of his People were frontn 
to Death; and that ſeuveral Tears ager, he found 
them in the ſame Condition, that is to ſay ſit- 
ting upon their dead Horſes, and hold ing their 
Bridle faſt, their Bodies remaining uncorrupted. 
HY | Second, 
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Samdh, That all Thing 1 .do N 
id change their Figu 
already 1 1 25 4 2 Nr 10 85 
lince if it'w 4 5 415 25 Aan 
N 
their an es, 

Experience teaches us. S ji — e 

And if ary one deſires to be convinced —— 
of, by an Experiment, which 1 had made With 
mother view, in order tö few, that the Tem- 

perating of Acids (as it 8 in the Language 
If the Phyſicians) does not confiſt ſo mich 4c 
cording to ſome, i in the BrunAtc or blunting the 
xcure Parry of the 'Acids themfetves, a9 In their- 
ſtrict Uni TN fs, either Watry of other 
Parts; let Him firſt Sivet in "the Acid 
Spirit of Salt Petre, oro rwiſe in Pe fv and 
then after having put à little Water to it, lay a 
Plate of Coppe in the ſaid Lig quor, bhereupon 
the Acid will jet the Silver 80, Land diffolve the 
Copper. But if you throw in ſome Iron, the Cop- 
per is precipirated, and the Tron, diffolye by the 
$irit, which being filtrated again by the * 
on of ſome Lapis Calamindrit, the 5 ua 
quits the former, and diſſolves che ſaid Sto if 
then you ſhould pour off this Liquor from all that 
has ſubſided in it by Filtration, and then put ſome 
Lixiviate Salt of Tartar to it, this laſt will be 
diſſolved and precipitated, and the Salt be united 
with this Menſtruum; ſo that this mixture being 
Chryſtaliz'd; (which is a Sign, that the Parts of 
be Nitrous spirit remain unchanged,) will yield 
a burning Salt-Petre, 

And to ſhew farther, thar it preſerves” "its Nei- 
diy, 1. put "freſh Water and Oil of "Vittla! to 
the afore aid Salt- Petre; from whence "by Diſtil- 
lation, I produced again the ſame Agua fortis, 
or ei of Nurre, which upon tryal, diſcovered. | 
is 


11 — 12 


— — wa — ü — — — —— — 
* 


1 16 78 yer 
4 
Time a 


Spirit: From which Experiments. jt 1 * ap 
= alt, that this Nigzous Spirit, after ſo. 455 
and ach different Unions with Silver, Copper, 


Ix tone, and Salt of T 
on, Calamine- etc fon Sa . MK 


after having twice rc ſome of the 
thereof being neither changed nor worn, by 


Tartar to it again, by 1 
Turn 


mand in. its former Condition, the 


theſe - which ſhews it is by 9 Jn 
impoſſible, that the ſame Power which bee tres 
to the Spirit of Salt - Petre its Figure and Px 


ties, alter ſo many Unions, Mix aden ae = 
veſcences, may. likewiſe do as —— in we, 

of other Bodies. Thus we alſo; ſee Qu 5 

ard Gold handled numberleſa ways hy the 


miſts, and yet continue the ſame, after, 70 
undergone ſo many Changes. 7211105 p64 


2 
Szcr. VII. The Fuuth Objeflien, In Le 
bs 


| theſe Particles with, other 1 188 anfwerad. 


Axor HER Obje&ion is wont to be made by 
ſome, . againſt the Poſſibility. of a Reſurrefhg 
becauſe, that not only all Rodies are divided i 5 
ſuch ſmall Particles by Corruption and other meats 
but chiefly becauſe theſe; Particles er 35 — 
or rather changed into other Bodies; and th 1 
which fox inſtance, proceeds from a Putrify d Car 
caſs of Man or Beaſt, is oftentimes tranſmitt 
to many kinds of flaid a and ſolid Bodies, ſuc 


Water, Air, Trees, Plants, and Herbs; ſo that Js 
% ſeems 


ncredib 


is as of Faies 


wards 


8 But — ans Loo would eaſily 
Opinions, 


vg them 


TEE 
== 


Ka, 
ds 

re cold, 

ut throw 


The 


— 


| * ſeems tote. 
en of. 73 
fer- ASepatatl 5 
ze united; which to 7 88885 ſcems 


beten 
lg ll 


own t 


1 1 


age wk djs, 


ot r 


en Et | 


iflng of one only 


RES d 


. ok 


become 2 * Aa ed 5 
W e ; and th 
bay zwei, the Sither jpcor- 
ESE tothe 
or Salt of "Pats bon 


e 5 = hg: 
other, and. the 8 
N 8 A reegad f 

1 5 


er Float 
3 = 


- one 


ers chat 4 


will reply, that We cannot obſetrve 4 
5 


and they will be ai eh 7 + per 


2 "I 
one cre which y Pajated: by 
oY Addition 24 5 DE. LA | bit Wen by 

n theſe Cafes, Where ist e * Hity ine 
ocher Mater? N ee x 

. ir e - 1 Fw * 


Sie, VIII. The. "Fiſh oe 22 


Partigles of He we caunot obſerve 
„ee > 9 10 13V7/ 4 4 | uf | N 20 8 


Bo r it may be; our "I niz 


ting Properties in the Farts of humag 
that therefore there is no ſuch Thing. 

But if they would pleaſe'to attend to 115 
mical Experiments, they might ſee 
and Oil bein g put together, Win cl, 
but remain unmixed; but if you ould 305 


ſame Oil with Por-Aſh, and Sal 

any other good L.ixiviate Salt, (or 9 
with Sugar) and make it Wb e it wit 
ly unite with Water. 

Copper is likewiſe indifoluble,” nd Will Hatt 
ly be touched by common Water; but if err 
> ſome Volatte Sd of SA monde, 2 

er will he entire lved, | 
to i e e 595 = OR — 

Reſin made of Drugs, „ fach as Tally, , Cann 
xy, &c. cannot be oped in in ſimpl 4 1 
add to them Tolk of Eggs, or e old 


whence, as alſo 

Experiments which ee might may erb * 

Chymiſt, it is plain, that rho' two Matters ＋ 0 

Kat unite, the 1 e may be brought about bor Ke - 
dition of a Thir 00 miri ſbe wn bf 

"7 many Caſes; what mpoſſibility'is” theke ag 

chat the Material Particles of our Body, acea 10 5 


Us & 5 « - - .. Whant 


ing to che fame,” or other Analogous" Lay 5 Y 1 
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<" and Animals wherewith they ww been 
mired; may Fs arg you Wal 

i they dene once before? When Nm 

* 12 

sci. IX. The Sixth eftion, That theſe =y 

"cles bs aj feather de far fro mt each When, afar | 


13 any Body — for faither: Evaſons, 
WI Gould hereupom reply; that theſe Particles before 
—— — moſt ſttſt be brought} 
1 © but that bertycen thoſei of our 
— por great Di- 
9.7, ed an ofwitiner foo vey us vented; 
erhim-odafider, that tho Acids and: Micali's muſt 
de verpuuar; before they can lay! hold on each 
Weber, 9er Amber, Wixy talk, will uttnadt Seraws,, 
ad cher liphe=Nfarrers at a . greater Di: 
unce mars being —— yoke the) 
tone draus Iron, tho it be yet farther off, 
ad 1 counted heavy : pon the 
ch, moves or is attracted toward the Centra 
erreof; not to repeat here that which muſt. : be! 
avcording to the Jir thac 


pens 
by 
779 
i” * 
0 
18 


and whereof we ve given 2 Prof 4. 
2 XXV h 


vir: that even 
venly Bodies at their grrat an almaoſt 
— — —-— Law that 
10 hes them towards cant other. I chen it a- 
s om: hence; thatoſuch great Bodies gravic 
* ov rhove'rowards/eathr other acconding to che 
ment: Laws of Nature the . ſuch great Di- 
ances, and as far as their Motion will permit, ds 
bite withvfiatothey z:why ſhould»it be impoſ- 
i for” Mie . mts rs Ins Huna 


* * _ 4 
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the Particles of our Body might ſeem tou with 


* 


ed vous Tt 10 oth; eigen: 4 Ur gat 
Sie 1. X.. N See pee : That be Partial 


of Matter would att with Obvite-or Knowledge, att | 
oer d. 


NT SER bieten, gn that 


adgment and Election, — ſo many Mili 
— of others they ſhonld: juſt meet at the fe Ln 
Places of the Body to which they — 
cur with them in a new Structure? 

Vet this is no greater a Wonder; Than digt 
mong ſo ma =; other Places. where the Particles 
the Earth, Water, Light and: Air might fox the 
ſel ves, thoſe that are proper to produce Grapes 
do only unite themſelves to Vines; thoſe: fo Ap- 


es, to Apple Trees; ſuch as belong to wholſoneM, k 
— unuholſome Plants, are united after the. ſane ken 
manner; and not ithſtanding that the moſt $ 15 
nous Herbs grow near, or in the midſt of ag V 
quantity-of Corn, this Werl n not 8 vie 
thereby; dic» 2/1! + -: 01; wn” 


Theilike may be obſetved eren in ur ow I 
dies, where from a mixed Chyle conſiſting of 
many kinds of Meats and Drinks, thoſe Fag. 
are only join d to each Part of the Body 1 
they are wanting for the ſupport of the | 
which Direction it comes to paſs; that Filet, 
Bone, Membranes, Cc. do all remain unmibgits, 
and in order; without which they would; other 
wiſe be ſoon uncapable of diſcharging. their Fur. 
ctions. 9 3M 

And to give othir Inſtances, of which we ma 
find 4 great many in Chymiltry ; ; mix Iron, 
Salt and Stone, all of 'em reduced to a rn; 
together ; then hold a Load-Stone near it, it wil 
draw the Iron only, and as it were by free choice 
out of this Compoſition, leaving all ede 
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ick-Silyer upon this 
it, owder, it will only embrace and unite its felf to 
the Lead, neglecting the reſt ; put ſome Water to 
it, that will only imbibe the $ t, and let all the 
Mt alone. The Doctrine of the Menſtrua or diſ- 
Moving Liquors, will furniſh us with a great Num- 
ber of other Inſtances, wherein each acts upon its 
Ele as it were by free Choice and 
O e. 2 s, 34 M. s Les. 
Now there is not more requited to the Reno- 
ration of oux Bodies from their Atoms or Parti- 
des, than what we ſee in theſe Mattes, 


f rn. * „ e — 1 c 4 
* » 41, a 4 <dagdis OT? +4 . S... «44 —— _ * GOT is 
dec r. XI. The Kighth Objeftion, Concerning Cani» 

bals or d. ante 


s, anſwer 


Matters untouched : Pour Quic 


Bor the Hiltorics which we read of Men carers 
tem to be of ſome Weight with thoſe who woul 
nſinuate this Notion ot the Impoſſibility of the 
leſurre tion into the Minds of weak Men: Since 
rhen one Man is deyoured by.another, the Con- 
kquence would ſeem to be, = $4 as one is turned 
nto the Food of the other, his Body would like- 
vile be changed into the Body of the other; and 
hraſmuch as it is an Article of the Chriſtian Faith, 
bat each one ſhall riſe with his own Body, they 
think- they can prove it to be impoſſible in this 
(aſe ; becauſe, tho the Body of the Canibal 
bould Be raiſed in all its Parts, yet that of him 
rho was devoured, will be deprived of ſeveral. 
Now to remove this Difficulty ; theſe Objectors 
nuſt be forced to own, that two Caſes may come 
to paſs therein. The Firſt is, when the Canibal 
lives ſome Years after the Perſon he has devoured, 
br in this Caſe it is clear, that the Objection 
vill fall ro the Ground, becaule, according to the 
common working of Nature obſervable in all 
bodies, that which now tends to Food, and to 
ee, GS 
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compoſe a part of the Body, may be ſepatited 
there-from long before its Death; for if in te 
Body of any one who daily makes uſe of Food, 
the Subſtance did not leſſen; and if ns one 
Ounce of that Food which 2 Man takes ca Day 
at every Meal, ſhould be converted into the Wit 
ter of his Body, there would be added &vey 
Year 20 Pound to the Weight thereof, and Con- 
ſequently in 50 Years, it will amount to above 1950 
eight ; whereas we find it otherwiſe by BW 
ence: From whence we may conclude, chat 
the Body becomes heavier and bigger by "Feb. 
it does at the ſame time grow lighter and leſs 
by Perſpiration, and other Motions of the Flilds 
as Sanctorious has firſt obſerved. * 
If now we ſuppoſe the Second Caſe, and in ot 


der to make all the Conceſſions that att realbba er 
ble, allow that this Canibal or Man-caret We th 
die at ſuch a time as the Qbje&or — W 
fit; and that the Flelh of che Pefſoc dero Fr 
united to the Body of him that eats it: Thie V de 
jection may ſeem at firſt ſight to thoſe that ot 

not much contemplated the manner of Gb 
working in Nature, to carry ſome Force wit bu 
But let theſe Obje&ors conſider, that M iu 
the Maker of a Human Body permits ſo "many Pr 
Things to come to paſs therein with our R 
ledge, and at the command of our „jet i it 
Excepts the Nouriſhment of the Body out ot 
that being performed not only without any . . 
of the Will, but even without out Percepti6h- off 26 
Knowledge : Since after that the Food hat p th 
thro* the Stomach and Bowels (where ind ved 
times we have ſome DE thereof 0 Bod th 
knows what becomes of it afterwards, nor wit tu 
what Parts, not at what Time it is united: 'Shewy fre 
ing thereby, that this Benefit which is pröcite > 
c 


to us by the taking of Food, depends perfect 


— 


The — 1043 
and only upon his Will, We ſee likewiſe 18 
ſome ſickly, Diſpolitions, as alſo too. 
too violent a Motion, too great a £4 "ic 
laſt are not wont wholly to deprive u of 
like bodily Diſtempers, are oftentimes the rar 
on that our Bodies are not nouriſhed hy the Food 
that is uſed, ſo well as at other times. 
From whence it is probable, that if the Deſign 
of of the one Creator of ul hinge be, that every 
Man Hoe: 2h 1 gyn Body, as he has de- 
clared to us in his holy ord ; ris likewiſe in his 
Power to hinder, 125 o one Particle ſhould FI 
ſentially belong to two Leas and at even, 


ter a natural manner, there is — pen 
in it. 


But if this Argument ſhould not appear Auen 
ently e to ſome, they may be any 
thereof by leſs Chymical ments ; by 
which it wi pear, th that tho 8 y has t 


Pr er, 'yet it can 
be Hader d d by the che Addi of 4d thied, and by 
the ban We 720 from 
14 Wor ni wi ks 
uts into it a caline Salt, 
eh 3s charge Wr, be aforetaid Ebd. will b 


A I 

iate Sg will mix with Oyl, and turn 
it into ut put a little Vinegar to it, ot any 
ay 85 84. 2 the Salt will not Incorporate 
even when the Mixture is 


Il; 
of e te ** will be divided and ſeparated - 


| 12 will join itſelf to the Load Stone, . 
Wa ther they will move towards each other; 
turn them ay the wrong way, and they will ly 
from, or drive one another away. But to In- 
rel} ſtance in no more Caſes, as one might eaſily do 
from Chymiſtry, who 7 gire any Reaſon * | 
, 3 C 


| the 
od, 
one 
Day 
- 
1000 
5 


be ſuch as may ſeem to have ſome Analogy' 


attractive Force in the Parts of Matter (from wie 
Principles moſt Cauſes are derived in this K 


Judge it to be moſt ſerviceable to its great Eiids 
py. Papolts, 7 4D 37 217 een, 
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The ſame Power that does all theſe Things, cans 


; : ) - 
ot bring about the ſame Effects in the Parts of 4 © 5: 
To whoſe Body has been united as Food to the | 
Body pf & nf, 4 
Szcr. XII. Comiflio. and Poſſikility of a Reſiſt of 
e | by ch 77 12 1 „ 04 pr 
., reftion. _ I 42 


IK xo w very well, that ſome ingeniogs and N 
os Philoſophers may nof be at a loſs 10008 W 

ypotheſes, in order to ſolye the Cauſes of s 
thoſe Experiments we haye produced, and it 


with; and that eren all the chymical Phen6s 
mena are accounted for, by one this way, by an6- 
ther, that; bur it is not neceſſary either ro admit 
pr to reject the whole: Firſt, becauſe we do nt 
here undertake to inquire into the Truth of the 
Principles, upon which each Man builds his * 
ſtem of natural Knowledge, Secondly, Becauſe i; 
is ſufficient to our Purpoſe if the Experiments þ 
only true, let People deduce them from "fat 
Cauſes, as they ſhall judge moſt conſiſtent" Witt 
their own Hypotheſis : Foraſmuch as no Boi 

can pretend to prove from ſuch Pores, ſach 4 H. 
gure, ſuch a, Determination of Motion, ſuch in 


whether it be poſſible that each of theſe are li 
wiſe to be found in others; and that the "ſame 
Power which has adapted the fitſt to theſe Pro- 
perties, does likewiſe do the ſame in others; by 
changing them every time according as it Rll 


ous 23 4 / | ſtat 


* 


l 1 * en 7k as 


% A, 
* * 8989 * | * — * 8 
. 4 i 4 . CE £4 x 
= Ster. 
93 % i 
. * 


| harp, 1945 


41 a © 410297115 *\ Ln 4 0 , 24 | 
of 4 Seer: XIII Tante — kind of + threefold 


the * l v3 Ut tis . WT oil 1 
$14] I iz have made an end here of the Proof 
72 of the offibilicy, of ee ee in the ſame 
070 fl proper „Were it not tha 11 Atheiſts pre- 
n 554 2 2 10 the ſame. bene er ali : 
amely, Hut, . Anadmirra e. Co ce 
al which, they hi th 1 7 can 1 1 
, By the, fappon 
1 ible which notwit 20G Thigs th Sion 
rr of the ſame Bodies 2 Ins Weed t 
66. their Notions, Thirdly, las 5 the Bible 
ns. WM with it * (from aer Lit 00 wn rove the 
certainty by,. quoting 
* ſuch Texts out of eee 1 wala 
eus belieye, ſeem to have very lit 
N 2 Reſuxxection in e fame. 411 pe we 
dall got appear, tedigus to the Learmed, if we (ill | 
be 0 dale f MF to 9 25 Difficulties, 
ach pH. ee herein, than 
ich — are; oun 5 dat ., ak 
dy Potion aro * „ ggg nr 4: 
Fi. Sror. XIV. FOI of the fu Kind. 
an 
; Tas Fu C nſe ce then, whichthey think : 
- mult "appear ab 750 a. and We to evety 
7 a0; 3 . eſürrection 4 in 
DR 8 ia ere is hug 8 e Fr 
5. Birt — nile e 
by an Abet 57 one ew] hill: — 5 
all be oc 1 
, 


tanks that. w p 
maim'd, and 4 whe. 


Body he ſuppiy d. Wi 17 


ſe +3 
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Wanting, © they will be wholly diſproportional r 


er „ 4 


| 
The Third 3 is, Thit if = Man is to riſe wich h 
oun Body, it ſeems to them a neceſſary ve ry 
uence; that almoſt all Bodies will be * 
gun and waſted, and much ' ſmaller and 
than rtiey ought to be naturally at the Refi 
ction: Since moſt Men before they die, fal . 
way ſo much throngh Sickneſs; and ſome de 5 
exceedingly waſted by Conſumptions, -as to falth 
Hort of thar Weight and Size which wo 
their Bodies i in Health. * 


* 55 10 


8 ECT. XV. 22 7 the Fe Kind 17 


No w the Fourth Thing which they. OU 
and which, tho poſſible in-jtſelf, they ttiink the 
Belief of Obriſtianorenders pole, is the fd 
lowing : 1 4 Canibal or Man- eater ſhould” 59 a 
'number of Tears, and in all that time ſhould +1 
no other Food than human'Fleth, it ſeems 
fible to them that both the Canibal 'himfelf; 206 
at the ſame time all that have been devoritedÞ 
him, can riſe again with their own re penn 2 


proper Bodies. 
Sex, N Oe of the third « ani | 


Oo MS; e 

ow Objections which they themk 7 ol 
125 2 th Ob Holy Seriptutes, ate firſt, Taciſſ tic: 
Texts where expreſs mention is made of 4 ef 


rection in the ſame Body ; as JK. ver, 26, anc 


i Sin Worms 
7 ' fr Ga, wn Tau "Fg 


in my 
"ff. 2 aft ſhall behold, an nt ale, 


CET Gr noe hee 


Tho Religions Philoſopber, I 
ſo Phil. iii. vet 21. Ne, fu change ur ul Body; 
that it my bei fbeame Lale unte, his Ab. 
We ſhall not re the reſt are of the 
e 50: et a iz01:d 
fons of the ſaid Apoſtle, . Cor. xv. wer::95}: 36) 
37 38. which they think cannot be underſtood 
conſiſtent with the former 4 for when befote, he 
ntroduced an ObjsSher aſing rheſe Words; v. 3. 
But ſomes Mon will ſayi S are the Dead rag up & 
and with what Body do they me! He anſwered: the 
lame by a Compatiſon of a Grain of Corn, ver. 
6. Thou Full, mar wheels thou 'ſoweft, is mot quickine 
d except. it die; ver. 37. And that which thou ſe 
%% ſeueß not that Body that ſhall be, but bare Grain, 
it may chance of Wheat,” or ſome other Grain. ber. 36. 
tut God giveth it a Body ns it hab pleaſed bins, ian to 
every Seed hiroum Body. From which Werde 
fore = conclude, that we Mall not aſſume at 
the Reſurrection the ſame Bodies which are put 

off at Death; bur chat they will be Geber, and 
different; and ſuch as (God gives according do his 


the thing ſfowh 
im 


j = 
a : ' . 

bes quoteſſ om Fr). on; 
: U of 

1,0 9 Ye yam ©: 

* 1108 Nenn 2 1 Z 
YI *T-\ 4 & © FN * 

* . Rd * 0 


en 
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5 Srch xv. Our Dog de Ar dur es A vilb chi Mal 


I ſind my ſelf obliged; for the Inſtraction of 


the Manner of the Reſutrection of the — Body, 


cleared up and removed, from what we find daily 


readers (I mean ſuch as only ſift the Scriptures to 


Word, which they can neither reconcile with oy 


1 


J 
| } 


rer 4 the een. which: we Muſt leavety God: 
45 21 1200 42 4} 4s 
"Biron 1 1 pals on to  anfwer the 108. 


(hana may happen to read this, beter 


512 182 491 987 241 4 5 1 


* Duan ant Allee, here, is not to account 


which great Myſtery, we muſt leave to the Miß 
dom. and Power of God only; nor have we te 
dertaken any Thing more, than to ſnew that ſuch 
a Reſurrection involves no Impoſſibility in it; and 
that the foregoing Objections raiſed by: ſont 
Atheiſts,. even from the Holy Scriptures, in onder 
to ſooth. and quiet their wn Conſciences againſt 
the Terrors of this Reſurrection, may be ealily 


paſiing 3 in * World by our own Expericnons $I 


x OP, 267 81 


Szcr. XVII. A General Anſwer to al the Objelth 
ons againſt a Refarretion, raken al- Ser rue 


Nei 
IL. To return a 


general Anſwer. to, all, th 
theſe unhappy Cavillers, and deplorable. Bible- 


diſcover \ Abſurdities therein, as I have. known 
ſome ſuch) fancy they have found in that holy 


own; Notions, nor with other Texts that treat 
this Reſarrection. I ſay, nothing moxe i 
to anſwer theſe People, than what we find — 
expreſly affirmed in the ſaid Scriptures . 
that in order to underſtand the true — 9, 
other Circumſtantes of the Reſurrection, 
according to the before-quoted Reply o our 
to the Saducees, not only know the Scriptures, but 
likewiſe the Power of Cod, if we would * 
ECT: 
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XIX. 4 fh Eber Fs 
0 7  the' Poſſibility of aps my 
: 3 


1 0 a the Atheiſts as much 29 poſibls of 
al their Evaſions, it is neceſſary to add, that tho! 
what we ſhould hereafter produce from natural 
Obſervations could not be demonſtrated: to be 
ſtrictly — — only a og 
H elis, it would carry with it the 
lene th and Force in this Matter. — to 
prove the poſſibility of any Thing, there ought 
not to be more required from him that aſſerts it, 


0g 


0 18. 


manner how it may come to paſs, and which in- 
dudes no Contradiction in it. I donꝭt think that 


SEELE 28 ES 


the : chiefel of their oo T6 begin then, 


510 r, * There is a Proper g Own, 4. v. 
ce 


8 
@. 5 


i = PRESSR2ASSYS 308 Bo 


I. Lend Man has beũdes his Soul, 4 Jad 
which for ſo far as it can be ſeen by all, ve ſhall 
expreſs by the Name of a vifble Bodo. 


II. T'x1s Body may be termed, in reſpe& to 
thoſe of other Men, one's peculiar or particular 
Body, ſince à Man is thereby diſtinguiſh'd from 
others, ang it is the Compoſition aſl this pw: 
ar Perſon, and nd eker. 


FX 


does undergo very many Changes, and according 
to the Difference of Years, and to the good or 
bad Conſtitution of a Man,; and otherwiſe, be- 
comes ſmaller and greater, leaner and fatter, 
bghter and heavier ; ; ang that it is even * 

| at 


a ſimple and naked 


than only to find out an Hypotheſis containing the 


any Atheift will deny this, ſince it is'own'd by 


III. Bur dies — 221 gables Body 


Wo 
* 


12080 Nn phos 
— — En ings rw 
and àtterwards 
5 oe 7 ce, if 5 Blood 
e 
upon dtex at it 
ſerve ta feed ſome Plant or Fruit, which 
afterwards eaten hy -_ contributes to toe 
[ Increaſe of his vifibls % And i 
=: ſtanding all theſe os every whe et 
| Kili remain the Body of the am; Peron, Peg 
l reat thar there muſt be ſomething in the 
Bau which undergoes ſo. many Changes, 
whence it has a Right to be always dengmipaggd 
| the own Body of the ſame Perſon, . 
awe ſhall likewiſe make uſe in the following = | 
courſe, in order to make a Diſtinct ion 5 phe 
the Own and vie Body of ever Perſon. 


_ IV. Au dd i 5 plain, from what * been 
ſd, that there is an eſſential Difference between 
the own and wifible Bodp.gf 3 a Perſon ; ſince many 
Parts of the laſt can be joined to, and ſeparated 
om it, and even belong to more viſible Bodies 
chan one; but the own Body remains fix d and de- 

termined to one and the ſame Ferſon only. 7. 


Szcr/NX1. This Denne i acknraldged ind 


_ Au n that noge may think that this Bü 
— ve/ible and an ows eg” is invent- 

ed by us, and has no Fqyndation in 3 it is 
known that if one ſays of a Man, that he-weighs 
200 th, nothing elſe is weer dy, than 
that it is his ve Body which eight 
but if one ſays, that ſuch 4 Man i i '$0 Tears ad, 
can only be meant of the own Body, ſince all the 
Food that he has uſed in the laſt 
"Years of. his Life cannot be ſaid to 


19, 30, K 30 
0 have fe 


tained 


4s Pais t6zt 
ained wht wer net te TEN 


41 


fore be conittitiee' wirtiin«t 


VII Tie W hiv Lea 
Firſt, —— as Blood; Whey, Es 


ba, Chyle, and Milk in Women that give (i 
— Water in Wich the 1 e 
pregnunt; various kinds of Glandulhr Juices 


iE 


are 
from the — the Glands of or 5 — 


os Me Tee __— Df” 18885 
others, tee are Fe no Ns 8 5 
which ſome add, Far, the N oe 


Ears,: that in the Seminal V 
tho! they a we brd thicker thin f. Eiquots « 
Tat Of Sag Maners, Flęſh, Bones Netves, - 
Membranes, the Terth, &c. e wodetir 2 
ters reduce them all to Nerves, 


iK 


„ 
* 
1 
. 


by © 


Bones, and 
we have "obſerved: already. in Cf XI. 


Ltd. 19. 

Thirdy, Each ble body , Whillt it is "tive, 
has its particular Laws ; pe there are = Þ 
Human Bodies, according to which are | 
the Conſumption or Digeſtion. of the 


Stomach, the Separation of * — . x5 


groſfer or excrementirious Ma 
cation or Comreilion? into Blood,” the re 


r 


= 
V- 
ww 


— E 


w 


— 
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Humours, the, on and 

— the ſaid Blood i is turned here Nee 125 

there into Nerves and 8 in Fn 


joe, "Membranes 5 erp 

| Productidn. Accor to, the 6 Lins. we 0s 
that You a Piec r of Bread is akin by a Man, ; 

Dog, a Fol, and. a Car inthe; three: 
prac ing d different king 2 deal makes in _ 

S it an + Fiſh; an 50 yak 
in in an Europea ia Ar A 

makes ne Ma tad rote Mei 

that ren uſing the 

| ou >; the [a 1 * = = in 08 one 
igeſts wit Ple 4 one kin 

as N Stomach of others d nes blen be 

4 r +a 
mad. 
«Flu Par, no o Laws, tur ain only of 


4 Parts. 40 2 21 b wb " *. en 


| th he ett "of 4 Man. 
conſiſt of one or more of theſe . Tl a 
lids, and Laus. * 1 
It does not ſeem to conſil of” the. Fluids, 
many of them are changed, be ecome more of de 
and may be intirely ſeparated from the 
whilſt at 50 ſame Time it ſhall remain 
and of the ſame Perſon: 6h J 
Blood diy Nite by the Scpatation 9 | 
: OUT, 6nd by Perſſ piration, . | 
a new Chyle ; not to Weg grea 
Fakons o Blood both in Men and Women, ;.of-th 
laſt of whom, I knew one who. it in a few. dan 
had loſt much more Blood than the Weig 5 
et whole; Body was equal to; haw. .whethe 
IT Blood conſiſting of this or x t Matter Nie 
Howed thro her Veins, her Body remained un- 
| queſtionably the ſame proper Bod). 167 
0 
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tion} Now ſince the by os does not ven eel 
s the proper. Body 55 
. yours, t nr HEE 0 red og, be 199 1 
long to the ſim e 90 E ADy 
changed; thus Fit 18 Aided 
1nd other Fluids = other Means,” ha 
re may conglude any, àttle 

ittle, of the Rade, es are neceſſary — the —— 
ion of whay we cal eue Joy >, — 15 


* "Now! * the Lams ike likewiſe 1 rs 


ong- to the... 

Int, Fo e ſame = 
ne ſame Men, whilſt, 
ons: Thus e 
kealthy Pt e 
o the, 


len and W, omen. 


per d, not only; b« Body 144-23 


ad the Law's do only co rtain. Motions 
nd Properties, but wa (which, p1 
ting paſt all doubt) hecauſe a dead wi/ivle Boe 
n which it cannot be. ſaid,, that —5 AWS, . 
2 —— > 15,25, mug #9) 
nehend the own Body. of Te eceaſed Perion, 
when, i rde living. , bobur 1x2 2; 22 2103 191; 
by bt od um ws 976 4516. 
X. Las xr, Sings it plainly appears, rs, from. all 
the oing, 85 may ſtill continue 
un proper erſon, tho filled with 
Humouxs and Jui quite different from thoſe it 
once had, and th og Fluids may. be likewiſe 
noved by quite different I 
nay alſo, entirely ceaſe when the Body is dead; 
we mult therefore only. ſeek for this proper own 
Ny in ws fi ay Ind | ugked FAT Parts ee 
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s, but even thoſe Laws 
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4 Body, is dad and ſtuffed eſthetic MES 


which muſt needs be admitted 


* 


w. Rai 


3 XXIV. . dat 1 7 A 
_ or Principle unfolded” 6 bo e 
= Fark Aa ee the 


— Particles 4 bia 8 15 


+ wi 


AL Yo to wett more cloſely ef theſe 
$119592 "7": 11 vn% p30 
Pj is very welt known to thoſe that ate: v 
in the Inquiries of the preſent Age, that 927000 
Plants and Animals, ſo iſe Man does 
of 2 füt Ptinciple or Kamen, ae nap 
ſote be denominared the cm Body; Grat 
ſomerking tllat contains the ſume; as H been 
ready ſhewn in the XVTth Cm Em ee, 
200 of this Samen arte in che Gio 

it, and from time to time expanded, or unfolleg 
and cloathed'as it were, and filled up with 
_— contimrally, till the B6dy- of 
an and ar kraft ben fall grown” Cteabuidþ 


F + Ss 


12991 1 


Now 4 this Hal; during de Sete 


and about it, atid ſinte it contains All A 
Parts of the Body in Proportion to its Ng 
either this ſimple expanded Slawen, wither" #9] 
other adventitious Matter, muſt be admitted gnd 
allowed to be the own Body; or elfe 75 
Stamen filled and cloathed ih that” Mutter, 
which afrerwards becomes' Bones; Fen,” age 
ments, Membranes, &c; ſo fat as thoſe 4 
che ſolid Parts of a Body, muſt be reckoifd'tt 
own Botly ; one of theſe is certainly-ttue.'” PU 
We ſhall therefore, in both*rhele Caſes; one 
9 endeavotirts dive 


the Objections of Atheiſts ; andfirſt; thoſe whiith 
they are uſed to bring from Nature, and next 
{om the Holy Scriptures. 


SECT: : | 


The Religious Piloypher Wo | 
510 1. xxv. How a Man may be ſaid iſ 055 
wit enn proper ch. in te fot Caſe, | 


NII. Ir it be ſuppoſed that the bl A 
expanded according to * Bigneſs of the Body, 
rvithout the Acceſhon of any other Matter, to 


Wind which is to continue ſo in all Men from 
ff heir Birth to their Death; there will be nothing 
nore required, that ſuch a Perſon ſhorid riſe with 
lis own: Body, than that only this Samen, ſepa- 
rely from the Particles that cloath and Au 2 the 
body, -ſhould remain, and be continued in its own 
little Subſtance, and that the great Author of 
Reſurrection ſhould, after Death, unfold, fill an 
doath the ſame into a viſible Body, with the ſame 
Matter that ed to it bee and in ĩts Life- 
ime, when it was a viſible Body ; or elſe with 
uch other Matter as he ſhall be pleaſed to uſe. 
We ſhall not ſpeak of the altered or changed Pro- 

ies and Faculties, ſince they do ee 


ter thereof, nor do change 5 5 own 
to its 3 40 but refer it to Ty oe s Pa, 


due the ſa me. 


loc. XXVI. 1 * ED 
e rl ne mor 


4 XIII. Bronx we proceed any farther, let me 
add two things that may obi all Objectious 
2H againſt what has been lately ſaich. 

Hit, That an own Body, tho filled and cloath- 
ed into a viſible, Body with "EE tter that ne- 
er belonged to it, does nevertheleſs. remain the 
run proper Body of che ſame Perſon; nor does this 
© vant much Proof, ſince any one that has fallen 
Vor. III. TD TE away 


fil and cloath the ſame; be the own Body, 
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away by Sickneſs or Pain, if after his Recovery 
he becomes bigger and fatter," and for that Par- 
poſe has uſed Food that was never any part of his 
own Body, will always be reckon d to have been 
the ſame erſon, and conſequently'to have bern al- 
ter d by becoming ſo much more vifibly e 
and fatter. wi | bot * 
SECT. XXVII. When any oue dier, a great "teal of 
that Matter which belonged to the viſible Body, will MW s 
_ be ſe parated therefrom. erer 


XIV. Secondly, That when a Man" has Led 
ſome Years, a great Quantity of that Matter 
which belonged to his viible Body, may be ſepim. 
ted from it, and he = remain the ſame Peron . 


inſomuch that the own Body undergoes no Channel ;. 
by the Loſs or Acceſſion ol fuch Platte cha&henptll da 
to make it a viſible Body. 1 


To prove this, Let us again ſuppoſe Owl. 
that is 80 Years old, and that weighs 160 Pu de 
and who, © reckoning dne Day © with anon be 
after Breakfaſt, Dinner, and Supper, ue de 

but one Ounce every Day of the Food he'als, 
to the fluid and ſolid Parts of his Body, 

order to repair what he loſes by Perſpirartion, 
and other Ways; according to Which, 2 
reckoning the Weight of his Whole Body a8 fon 
as he was born, there would be 80. times 
which is 29% 00 Ounces, or 1825 Fou 
nuttitious Natter, that tas gone towalde 5 
Compoſition of his vifble Body in the or 
of 80 Tears; from which if we ſubſlrack 


k 


160 Pounds, there will ſtill remain 1665 cre 

which during his Life-time, when they y were ar rk the 

nothing but Wheat, Rye, Fiſh, Fieſh, Cr. did not e 

belong to his Body, but were quite foreign to it eg: 
and might have as well have gone towards the 
| _— 
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Compoſition of any other Man's vi, Body, as 
of 2 which afterwards have ſetved to 
nouriſh his vifible Body for ſome Time, and - final- 
ly have been ſeparated again from it; in all which 
Caſes none can deny that it has been the ſame 
Perſon, and therefore always his own 
Body, from which, what has been ſaid. before is 
ſufficiently demonſtrated. „ ml ori; 


Seer. XXVIII. The three ObjeFtions of Sect. XIV. 
anſwer d, in caſe the own Body confiſts of! a bare 
Stamen. ed 1 ene 15 wt. STE 

12 ene er * 
XV. Now to return a particular Anſwer to 
the particular Objections ſtarted by the Atheiſts, 

4, XIV, and XV. and which they pretend to 

raiſe from Nature, upon this Foundation, that the 

bare Kamen does only remain the oum Body, and 

is only expanded or unfolded from itſeif into a 

larger Size, by extending the Parts of it farther 

from each other (of which an Example: may be 
ſen in the XVIIth Contemplation): there is no 
need of any other Argument than the following: 

If a Child were to riſe again as a Child in its cum 

Body, the Matter of its Samen need only be prefer- 

red and be again filled up at the Reſurrection by 

other or by the ſame Particles by which it had 
been — beãgmm ao r f Ye 

If a Perſon is to be raiſed as full grown, the 
aforeſaid Samen needs only to be expanded after 
the ſame manner as it would have been in the 

Life- time, and then filled up and cloathed with 

Matter, which, when it remained alive, and in- 

creaſed in Bulk, would have ferved for filling up 

the ſame; in which Caſe, every one muſt acknow» 
edge, that the ſame Perſon would have riſen 

gain in his du proper Body. 13 
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- The ſame may likewiſe! be faid; ifanyione: that 
is no a Man, and had loft a Leg S 
his Childhood, ſhould: die; for here it is dug 
quiſite, that that Part of the e which W 
to compoſe the Arm or Leg, ſhould be enp ane 
filled up, and cloathed, in Proportion to chu hi 
ger Body, as has been ſhewn before concern 
the ſmaller. ob Bana 
| Moreover, if any one dies lean and waſted, 
and at the Reſurrethivn,.. his Body is filled with 
Matter, which did either never belong to hing or 
otherwiſe, with ſuch as had before filled u lis 
own to a vifible Body, why ſhould he, at the 
ſurrettion, be leſs accounted; the ſame Perſou, ind 
is ſaid to remain the fame) Job, and to have An 
ed his own Body, as well, hen by the God 
of God he was reſtored to his former Stteuhi 
and Health, as-when he was ſo waſted, age 
able to ſay of himſelf, Chap. xix. wer. 20. MyM 
chaveth to my Skin and to my Fleſb, and I amt. 
with the Lein of my Teeth ? Now it is very pre 
ble, that that which render d his vb RHod YU 
ger and heavier after his Recovery, Ccotilifted o 
ſuch Food and Matter as did not before Delon 
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to the ſame. ©: bg 

Ta dio vs £8 4 81 . 31 3 IE 
- Szcr. XXIX. The Oljerom in Sect. NV iu 
ſüuwer d upon the ſame Foundation. 
A > 12 f {iO 413%; 2 4 
XVI. Finally, if now even a Canibal had, d 
ring his whole Life, fed upon nothing but vt 
Matter of the uible Bodies of Men, and it h 


only pleaſed God to hinder that the Sπν]—.:ä¹s̃ q M 
all thoſe whom he had devoured ſhould ba v 
been converted into Food, but that they ſhoul de 


have paſſed thro his Body with other ex 
mentitious Matter ; what Impoſſibility is the 


- 
. — 
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that the partitulat Samen df reach Perſon (which 
we here ſuppoſe to be the own proper Body) heuld 
be ſeparated. frim thence, ancłt filled up again by 
other proper cr Wann, os, is may-be by tome that 
had ſerred the. as well as 
ohen dead —— been already 
ſhewn; in Num MIV. that when a Perſon dies 
after ſome Tears, there are always & great Num- 
ber of Particles ſeparated from his Body, at the 
Time of Death, which arg Hanes; to the 
filling up of a w/ible-. . 16 i uοοαε le, 
Thus likewiſe may the Samen of the-- 
himſelf cemain-alone,. without any of its expand- 
ing Fluids, and be filled up with others at the 
pr Jong — — _—_— 
in ho can ALY 
Man, bn ggg, lived tWeaty Years 
upon Bread, does not, in | Caſt 

his own Body? For which Reaſon:the proper Bo- 
dy of any Perſon does remaii the ſame. proper 
and own Body, tho' Auel up pare wn Aura 
See 2. XVI an fs W een 


nn: 
SECT. XXX. his vidble B ——— 
n — gouraond 


and own N rity me 


XVII. New ig paſs on 0 _ — thing 
mentian'd in S NXIV. and $9 ve che Ob- 
jections of the Atheiſts by this. ot + Principle, 
that the un ody of a Man does not only conſiſt 
of the ſimple Szamex, but dogs ans always 
comprehend. ſome of the filling an 3 ; 
Matters which-adhere to the | 
what has been alrcady mention d bi 
— the page, of * 
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the ow: Body, againſt all Atheiſtical ung 
whatſoever: | 
Let me here premiſe, that it ng 
known to many, — viſible Body of a gc. 
be extreamly emaciated, or become verylean, and 
yet remain his own; and likewiſe his wy vifible 
Accordingly two Inſtances, among man — 
particularly recur to my Mind; the 
Perſon who had before been very Moſculows = 
Fleſhy, but was, without any viſible Feaver, ſo'ex-. 
ceedingly reduc'd by a Maraſmus or Leanneſsy that 
his Legs and Arms, and all his Body beſides, ap- 
pear'd to them that ſaw and felt him, to de no⸗ 
thing but Bones or à living Skeleton; 3 his Skin 
was all over blackiſh and very hard, cleaving 
moſt inſeparably to the Bones; nor could we e 
ternally diſcover the leaſt Softneſs of any Muſcles, 
of which, nate ending, the ſolid Parts remain 
ed under the Skin. 3 
The Second, who was likewiſe beten 
very corpulent and fat Man, upon the burſting 
of three Veſſels in the Lungs, call'd by the Aus- 
tomiſts Vomice Pulmonum ( om the leaſt of which, 
there procceded by Coughing and Retching 26 
much Matter as would fill half a common Baſon, 
and from the. biggeſt much more, ' in-»lels 
than an Hour's — was in a little while — 
ced to ſuch a Leanneſs, that his Fleſh was 
waſted ; and the ſame was attended kewiſes 
a continual Cough, which laſted even a 
while after he was aſleep. © — 
which, both theſe Perſons afterwards 
their Health to ſuch a Degree, that the firſt of 
em was again plump and fleſhy, and the other 
rew extreamly fat. I have related both theſe Hi- 
Fories, — no Body ever queſtion'd, nor can 
it at all be doubted, that theſe Men, in both theſe 


io different Caſes, were the ſame Perſons, and by 
Ell 
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their Fat as well as their Lean Bodies might 
and — be een their e and 
run Bodies. 3 5 
rer. XXXI. LT ena Bi — 16'bs 6 


Stamen, with an Accretion of foreign Mater, con- 
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XVIII. . — — it 18 be bere 
again obſery d, that the own Body of a Man, tho 
conſiſting of a Stamen,- increaſed with other Mat- 
ters is, as has been already hinted, only compo- 
ſed of Solid Farts; — as the Huidt and; 
the Laus are daily changed, and the laſt of em 
do entirely ceaſe at the Time of our Death. 

Moreover, ſince a viſible Body, tho reduced 8 
to ſuch a Leanneſs as we have juſt now Thewn, 
may continue to be the viſbl e Body, having ne- 
ver been entirely deprived of its Fluids during its 
Leanneſs, the own'Body muſt be till leſs in Mat- 
ter. than the emaciated viſible Bod. ä 

Finally, that this own Body does cunſequentiy | 
conſiſt of nothing elſe hut — Nexves, of 
which likewiſe the Membranes, and of them the 
Tubes of the Fleſh, are compoſed, (Se Contem- 
plation XI. Sc. XVII.) and the ſaid Heſh, when 
the Blood and Humours are from it, 
is ſo very ſmall a Fart of the wi/ible Body, that f it 
can hardly be ſeen; nor even felt externally in 
the greateſt Leanneſs ; ſo that from hence it ap- 
pears, that the real own Body dow: gry: rr 
C0 rn * 744 
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SY. XXXII. The Three Ache mentioned 
in Sect. XIV. ſolved upon the Suppof hays 
the own Body does cout of 4 Venue ncreafed 70 


a certain Bigneſt. Int 
18 E * 


XIX. Now in order to ſalre the * Ob- 


jections likewiſe from this Second Principle; of 
which mention has been made in Sf. XXIV, 
Suppoſe a Child to die, if it be to be raiſed again 
as a Child, it is unqueitzonable that it pues off 
by Death its own Body in the vifible οỹe. 
If it be to riſe as a full grown Perſon; it is 
certain that no Atheiſt can deny, but that tis 
own Body of the Child would have been — 
and claesd with other Matter that never be 
ed to the ſame, if the Child had lived to 
Eſtate, and yet it would hate remain'd the = 
Body of this Perſon. . Now in caſe the Body ef 
ſuch a Child ſhould at its Reſurre&ion be incres 
ſed with the ſame Matter which would have been 
made uſe of if it had remain'd living; what Res- 
ſon can there be to affirm, that ſuch a grown'Bos 
dy would not have been the Child's own men 
the one Caſe as much as in the other??? 
The ſame Thing may-likewiſe be apply d wi 
Perſon, that in his Woh has loſt. a Leg, or n 
Arm, or any other Member; as likewiſe to thoſe 
Objections, that moſt Men muſt riſe again with 
meagre and waſted Bodies. Foraſmuch as we 
have ſhewn above, Scr. XXX. that nor only" 
Body almoſt: utterly emaciated, but alſo in the 
— of Job, the ſame Body fil'd with other 
Fluids (ſuch as never belonged to it before) may 
remain the vifible Body of the ſame Perſon; and 


no reaſon can be given, why that which happens 


at the Reſurrection to a Body emaciated by Sick- 
neſs, may not likewiſe be apply d to 4 2 


— — — ͤ—— — — ot na 


The' Religious Philoſipher, 1063 
fil d with Parts that render it much more ben 


tiful, and denominate it the own — | 
of the ſamg'Penſan ; the rather, fince 4 Re- 
pletion or * 


with ſuch Matter, which even Had ferved, 
to the filling up of the ſame Body in its 
e 
be at hand a great e ee ee 
neceſlary. | See SN. VN. » C1; 111 3 HO! 
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SECT. XXIII. The Objeftions of See, XV. 
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XX. Fina rk r, to — Aufwer to the 
Difficulty which theſe Phileſophers 
think impulcble to be ſolvd, and which they 
fetch from the Example of a Cana, who. was 
ſuppoſed to have devour d à great many Men, 
and to have uſed no other Food: Theſe: Gentle 
men are deſired to obſerve in the firſt Place, that 
the Foundation of their Miſtake conſiſts herein, 
viz. That the Body of ſuch a Mameater can be 
nouriſh'd-as well by the oum as viſhle Body of 
one or more Perſons, the contrary whereof is 
true. 

To prove this, can a Canibal ſupport his Life 
(not to ſpeak of his Health) therewith; if nothing 
but ſuch emaciated Bodies as we have deſcribe 
above, were allowed him for Food? Can he 
likewiſe eat Bones that are withered to'a greater 
degree even than ſuch as are dried in the Sun? 
Can he be-nouriſhed with Nerves and Membranes 
entirely and perfectly diveſted of all their Juices? 
For a viſcble Body, though ne ver ſo much emaci- 
ated, can nevertheleſs be in no: ſenſe eſteemed an 
own Body, as long as there are any Fluids there- 
* as we have ſhewn aboves: hs 04 _— and 
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On the contrary, daily Experience teaches us) 
that what we make uſe of for Food — 
only to the vifible Body of an Animal; and the 
Fluids that are therein. Thus we know that che 
Gravy of Roaſt-Meat, and the Soup of chat 
which is down- boiled, yields a very hearty Neu- 
riſhment; but that the ſolid Particles belonging to 
thoſe Bodies upon which we feed, are ſeparated 
_ Auer Nutricious Juices, and paſs off through 

e Body, | 

. To conclude ; Since now the own Body muſt be 
confidered abſtractly from any Humours and Jui- 
ces, and ſince all that ſerves for the Food and 
Nouriſhment of a Man- eater, muſt only be divi- 
ded from the viſible Body of the Perſon devour- 
ed; it is plain, that altho* a Cauibal had de- 
voured hundreds of wvifible Bodies of other Men; 
it would likewiſe happen, according to the com- 
mon Courſe of Nature, that the ſolid Particles 
diveſted of all their ſuices, or the own Bodies of 
the . devoured Perſons, would be diſcharged; ot 
caſt out unmingled with thoſe of the Devourer; 
and conſequently that each of them might ap- 
pear ſeparate and entire at the Time of its 
ſurrection. e wr 
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Sger. XRXIV. ' Convittions from all the foregoing 
Bo Objettions. AY enn 
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XXI. No w let an unhappy Atheiſt ask him- 
ſelf ſeriouſly, and in his Retirement, whether all 
theſe Objections which he is wont to fetch from 
Nature, can ſecure him againſt the - poſſibility of 
a Reſurrection ſo much dreaded by him? Aud if 
he argues without a Reſolution of not believing 
the ſame, whether theſe ſtudied Evaſions can free 
his Mind from the continual Terrors that mult 
unavoidably follow the leaſt Reflections of 'an 
KY, | | x ap- 


1 and the Confiderati- 

ns ba aring before the Judgment - Seat of that 

a wn God, 2 he e 
jel, and 
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Lf. Unknown . 
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INCE we has endeavoured in the 5 
ing Contemplations, to ſhew from a very ſmall 
part of what is known to us both in the great and 
little World (and we hope likewiſe with unqueſti- 
onable Succeſs), that there is ſuch à Being as a 
Wiſe, Mighty, and Gracious God; we might here 
put an end to this Work, were it not that even in 
thoſe things which are ſtill unknown, and which 
perhaps will remain for ever unknown to all Men, 
there did. not ſeem to remain ſome Proofs great 
and ſtrong 2 to __ abappr n to a 
better n 


820 r. I. — Thing fl anno 


Ir will not be very neceſſary to uſe many Ar- 
guments to prove, FOE; there are an unexpreſſibſe 
Number of A* s in the Viſible World, as yer 
unknown to all Men. The different Opinions 
which prevail among the greateſt and learn- 
ed Men, about the Cauſes of the ſame Appearan- 


Fes, prove this, Aſſertion plain enough; and one 
* might 
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cians have made of their Ignorance of many 


may ſee one Example in the thirteenth Hydroftati- 


to anſwer any; at leaſt, could he tell us concett 


would paſs for wiſe or reaſonable, that will not 
readily 


might well judge a Man very unchaxitable, who 
when any one among thoſe. Learned Men had 
proved properly and experunentally. the Truth 9 
his Opinions, ſhould think of all the geſt, that 
they could be ſo unreaſonable as to refuſe to com- 
prehend, or ſo ſtupid as not to be able to com- 
prehend this Truth: At leaſt this is certain, that . 
if there be three Perſons of different Opinians, fl M 
two of them, and it may be all three, know ne- 
thing of the matter. And, not to repeat here the 


Confeſſions which great and famous Mathemati- 


cal Propofition of Dr. Wallis, and another in the 
eightcenth Optical Lecture of Dr. Barrow, Sæct. 13) 
let the proudeſt and moſt ſelf-conceited Ark 
tell us, whether there is any real particular this, 
ſuch as the ſmalleſt Leaf of Graſs, or the moſt cam 
ptible Inſect, that are perfectly known to him; 'atid 
concerning which, numberleſs Queſtions miglit h 
propoſed to him, whereof he would be ſcarceable 


ing one of thoſe, or any other material Being; 
how the ſmalleſt and original Particles thereof are 
formed, how diſpoſed, how moved, and what 
ſort of Pores or Interſtices they make with one 
another? And even, not to go ſo far, could he 
with all his Wiſdom be able to ſay, how a bars 
would appear through a good Microſcope, 

he had taken the pains before ro examine the 
ſame? And after all, ſince there are ſo many 
things which are quite out of the reach of the 
niceſt Inquiry, one may eaſily conelude, that in 
each of them there is a great deal that is wholly 
unknown to him. But this may ſaffice here, fince 
I cannot imagine that there is any body who 
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bad f readily own, there ate many things” of whit de. i. 
th of entirely ignorant. O. 4 
— SEC r. TL eher ohh dn fuer. 
m- . 

I Know very well, that among the 
* Men there are ſome, who to clude the Fate 
no. Wiſe God (the very Thoughts of which is 55 
the ful to them) endeavour to ſereen themſelyes again 
ati. the Reproaches of — convinced, Minds, behind 
any theſe unknown, things, Taying, that if there be ſtill 
one {0 much unknown, hoy. can we entol the Miſdon 
ta- of a Great Cteator, which can only m i 
in e To anſwer which, 
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iS, not ſo much: diſplayed by the number 57 
aud has made, as by the Contrivance. and Workimanſhip 
bel that appears in each of them. For inſtance, need 
we deſire to ſee any more than one Watch well 
made and illfauy . e udge of the 
Knowledge - the obe Paier And if we ſee but 
one compleat Picture o t gat * 
ſufficient rq\acknowledge. hi A wok 

ter > Now if this be true; pl % AR De con- 
tradicted, I leave it even to the Atheiſt himſelf, 
whether he muſt not Own, that in, the {orcgoing 
Diſcourſes not one, but very many Inſtances have 
been produced, of a that govemg the 
World; and conſequently, alths* there be an-in- 
finite number of Things {till woknown, whether 
+ || thoſe which we now know are not abundantly ſuf- 
fly ficient ro demonſtrate the Wiſdom of-their Maker: 
ce The rather, ſince that in knowing all theſe things, 
ho 

ot 

ly 


we know a great deal in reſpect of others that 
have never inquired into, nor read the Diſcoveries 


in Natural — which, however, isvery 
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adapted to perform ſome gteat and uſeful [Deſign 


little, in compariſon of what remains to be ii 
— 7 II © © 08 ade 


Secondh, Theſe Obje&ors muſt be told; that a 
Man may be entirely ignorant of the Structure oi 


2 Machine, and of the Manner how it is put to- 
gether, and yet not be the leſs ſatisfied of the 


Art and Wiſdom of him that framed it; eſpe 


For can any body obſerve a good Microſcope, 
conſiſting of two or three Glaſſes, ſo'wotiderfully 
contrived for viewing the very-ſmalleſt-Objefh- 


or a noble Teleſcope, made uſe of fut the clear 
, and diſtin& contemplating” the Heavenly Bodies, 


ſo vaſtly diſtant from us, and conſequently indi- 
ble to our naked Eyes; or a fine Clock, ſhewin 
the Days, Hours and Minutes, and endued w 
ſeveral other Motions, and yet perſwade-himfelf 
that all theſe were made without any Skill ot 
Contrivance, only becauſe the Structure and DN 
poſition of them are unknown to him/ 
WI Vin 3 ne Fed 10 33591 AOL 

Sect. IV. Unknown Things, tho' in themſebvef un 

conceivgble, do yer prove the Saane of Geet 


Ir now it be obvious to every one, that from 
What has been ſaid about Unknown Things, even 
Reaſon will teach us that God may be fet 
thereby'; the Wiſdom of his Holy Word; tho it 
were not allowed to be Divine, does likewiſe ap- 
pear as plain from thence; not only becauſe it 
does not make uſe of any Philoſophical or Mathe- 
matical Demonſtrations to prove the Power, Wii 
dom and Goodneſs of God; but particularly, be- 
cauſe it makes uſe of things that are unknown to 
Men, and even unſcrutable, in order to convince 
us of the infinite Perfe&ions of God, of * 


ay oeſs and Vileneſs of Man, ASIDE 
n ons A. we all have 0 raiſe Him and” admire admire 
i his ory.” A COTE 

| To ww i Flicks what: Whether we ſup- 
poſe the World and all material Beings in it, to 


nanding Word of an Adorabſe Creator, 28 is con» 
feſſed by Chriſtians; or whether, ac to the 
Hypdeheſes' of unhappy Atheiſts (for hi 
an Hypotheſis they cannot pretend 'ro"'go gp) vie 
ſhould be admitted, that if fy the Form, yet the 
Matter of the World is Eternal? This at leaſt will 
unqueſtionably reſult from each of thoſe 
ſes, that all the Parricles of which all human B- 
dies are compoſed, have exiſted as long as che 


Now then no body can deny (becauſe it ap- 
pears too plain b —— he: all the Parts 
of our Bodies did at firſt exiſt in the Food that 


thereof, and conſequently'in Wheat, os 16 Barre 
ly, Rice, as alſo in the Fleſh of Oxen, She 
al kind of 'Fowls and Fiſhes, in the Fruits of 
Trees and Plants, and, in one Word, in crery 
thing that ſerves to ſu 
Conſequently that they were like wiſe to be found 
in every thing from whence ſuch Plants and Ani- 
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Water and Air; and thus tracing them {till back- 
wards, we meet with them in every thing where- 
of this very Earth, Watet and Air conſiſts, name- 
ly of cotrupted and . burnt and conſumed 
Bodies. So that if we go back from one thing 


go 
=; 


ning of the viſible World, muſt not every ore 
thar ſerioully conſiders the ſame, be convinced, 
that his Body, and all the Parts of which it at 
preſent conſiſts, have inceſſantly Ry from _ 


es F 
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have been produced in the Beginning by mY 


than ; 


World, ot as long as all Matter itſelf. Bas lin f 


has been made uſe of for the Growth and Increaſe 


the Life of Mar 


mals have been produced, that is to ſay; in Ruth, 


to adother, and follow this Thread to'the'Begin- 
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fade: he Wb hs ld, : hel gp 


_ — — we now p 
have, witty reſpęct to b 
gent Particles, E 9 
inſiwitely differens Plages, for thouſands 
paſt, growing in Plants upon the. C 
ing With Cattle in N lows, yin 
in the Air, 6 2 . Fiſhes 
and -plowed up in 
And. lines Water 


— — have been exhale our of 
aſoended in Vapours, and 
Hail and Snow, have been ddl in Libet 
and other Teer ſcatter d in 2 
and wafted r torwards to all pat 
uf the World by the Winds; and thus in num 
berleſs Places, at a. Times, and after 
mamberleſs Manners, have undergone numberlels 
fitions. and Mixtures, till they have 
finally collected and become the confliment Patts 


of theſe Our Bodies. 17 

Now tho nothing of all this this implies any 4 
nity, or any Iocamprehenſi 
ſelf· conceited N mak — —＋ ledges. 


neither he, nor any one wager can ever be ab 15 
face this his Genealogy or Pedigree; nor 10.89 
in what Figure, in what Structure, or, in w 
Places the Parts of his preſent Body have. fide 
from the Beginning of the World; and that. 4 
greater Knowledge than that of all Men living, 
is — to Ferurn. 3; Paper Anbwer to...thus 


And the Almighty * — have propolel e 
much the like Queſtion to Job, to, convince him tt 


in the ſtrongeſt mae of the Dirne Glory and St 
, Greanek, ll d. 
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| The Religious Philoſopher. $6 \ _ 
Greatneſs, and of hiyown Vileneſs and Nothing · 
neſs, in the following Words: here waſt tho 
when 1 laid the; Foundutions of the Earth? Declare, 
if thou haſt Underſtanding, .. Ch. /xxxv1ij. 4. An 

After the ſame manner we: find King David. 
taking an occaſion to ptaiſe God, and to acknow- 
ledge his Works to be wonderful, from the Things 
that were unknown: to him, but manifeſt to God 
alone. For after having confeſſed his own:Igno-' 
rance, and extolled the inſinite Knowledge of 
God in theſe: Words of the CXXXIXth Plalm, 
Ver. 6. Such Knowledge is too wonderful for me; it is 
higb, I cannot attain: unto it; he continues to ſay, 
in the 14th and following Verſes, I will praiſe thee, 
for 1 am fearfullyj and wonderfully. made. And, as if 
he did not' thereby ſufficiently: acknowledge his 


own Ignorance, he adds, Marvelons: are thy Works, 
and that my Sow knoweth, right well. My Subſtance 
(otherwife my Bones or Strength) was nut hid from 
thee. when 1 was made in ſecret, and curiouſly wrought 
in the Joweſt parts ef the Earth. Tine Eyes did ſee 
my Subſtance yet being imperfect, and in; thy Book all 
my Members were written, which in continuance were 
faſhioned, when as yet there — ben. 
I ſhould not have repeated theſe things here, 
haying had occaſion to ſpeak af them more than 
once already, were it not that we ſind much the 
ſame Expreſſions about the Exiſtenae of a human 
Body, as are analogous and uniform ta the various = 
Obſervations and Diſcoveries of the greateſt Na- 
turaliſts of . And that an Inhdel may be 
fully convinced thereof, let him only read what 
the great Harvey writes thereupon, Exerc. 56. dr 
Ord. Part. in Gen. b zin a 247 24115 
We ſhall find in the aforeſaid) Treatiſe, that 
even in the ſecond Month, che whole Frame of 
the little Embryo is of ſuqh à fort of incogſiſten 
Subſtance, that it cannot beo gouðched, without ir 
be laid in Water. Let then dhe Atheiſt conſider, 
2 Uunu whether 


Vol. III. 


* non. Thi Religion Philoſapber, © 
whether King David had not reaſon to ſay; that 
Ne © frong bow e Ks Proctor TAN 

in ſeeing how eaſily his prec 

and the tender Limbs thereof may be-ſ, SE 
pieces, or turned to'a miſhapen 2 even by 
the Motion of the Mother's Bowels, and other 
Cauſes? 

Secoudly, T he aforeſaid Prophet fs alſo; that 
he 1 made; and after the ſame manner 
we hear the famous Philoſopher Harvey e reſfing 

himſelf with — — Ache "0b, hl 
wonderful to ſay it, how far the Embryo or Fruit 
is in the fourth Month advanced in Bigneſs, bent 

grown from the length of an Inch to a Span. 
f OILS Pſalmiſt oſ Iſrael, who names 

is ginning an i N Subſtance, 

hardly expreſs this with ow — Words 
than the abovementioned Author, when he 
tells us, that in the third Month the little 
Limbs begin to appear; but he adds, Rudi tamen 
forms ; that is, in a roug tar Form ; in- 


h or 1 
ſomuch that even the Muſcles could not be then 
diſtinguiſhed, tho the Fleſh, or greateſt part of 
the Body be compoſed thereof. And when he 
proceeds to deſcribe an Embryo four Months — 
he ſays, that the Head of it was very ne Wee 
Face without Lips, Cheeks, or Noſe ; that the 
Mouth was likewiſe very large, and the Tongue 
viſible therein, but the Eyes were ſmall but 
out Eyelids; that the Fleſh of the Foreh 
which covered the whole Crown was not yet car. 
tilaginous, (fee ſhort of having acquired the 
Conſiſtence ok gunes. Now what Atheiſt can fay, 
that the Holy Scriptures do not without Rea 
vompare "the Origine of all Men to an injperſeft 
Subſtance ? The — if we add thereto whit 
Mr. Dar ſays in the Hiſtory of the Academy of 
Sci 17, pe is plain, that a Fœtus has 


ven ereus Praun from vhoſe of a grown N 
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and that if the Limbs if a Man wave n 
they would be qaire monſtrous, and hardly paſs for human. 
Lafily, Thefe Expreſſions, Ir thy Bot af my 
Members were written," which im contiwuance were f- 
ſhioned when as yet there was none of them, PI. cxxxix. 
v. 16. do ew how well known td him that in- | 
ſpired the Hoty Penmen, were theſe daily Chan- 
ges of a Firus, after the ſame manner as they have 
been obſerved in onr Apes by the aforeſaid Harvey 
and Malpighi, and as they have bers deſcribed 


in Birds by the latter from day to dax. 5 


To conclude then; a an Atheiſt 
ted, and from a 
great deal more that he 2 d in the above- 
mentioned Authors, how much is unknown to him 
of his own Formation, and ho exreedingly he 
is beholden to that great Wiſdom and Power 
which expanded him from the Hetle S and 
Clew in which he was rolFd, firſt to an imper- 
fect Subſtance, and aſterwards to ſuch 2 noble 
and well contrvec Body, wirhaut the leaſt 
Knowfedge or Concurrence on his own-part, | 


820 Ti V. + is unknown, ae my 
6 Sun moe. na TS 

17 now (paſſing by a Neeber of. chings 

that are (pain dy we proceed in. the laſt 

place to Foe famous Inſtance of one more un- 

known thing, natey, whether the Sun or the 

Earth moves, — pR4p equently to which of them 


we owe the Days and Nights; and. the; Scaſons 


of the Tear: I donbt not but it may a 
to 


r very 
3 many, and fperiaily te who 

o Foe taken the has, or hat amc occa- 
Mes Experimentally” to enquiro into: Aſtronomy 
themſelves, do found: the whote:Steuturtof New 


turat Philoſophy upon this ovi tht Hypotheſis ; 
tho” otherwiſe the Maubematicians ard 


fully convinced, that alth05 tliede has het pets 


Vuua — hips 
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. 1 The Religious Philofopber * 
haps no other thing examined into with more 


Pains, Charge and Application, in order to know 
the ſame with Certainty, yet nothing entirely * 
ſitive can be advanced concerning it. 2 rg 


Ser. VI. Sach Iqnorance proceeds, Firſt fun the 


- Diſagreement of great Aſtronomers. . 

Now to ſatisfy every unprejudiced Perſon, of 
the Truth of what we have aſſerted, we ſhall en- 
deavour to prove it, Firſt, from the Di ſagreement 
of the greateſt Inquirers into this matter. Ac- 
cordingly we find among the Ancients, that Phi- 
lolaus heid one fide of the Queſtion, and Ptolemy 
the other ; and among the Moderns Tycho Brahe 
maintains, that the Earth ſtands ſtill, — N 
that it moves, and both theſe were famous 
nomers. It may be, the Reader will be ſurpriſe 
that I have not mentioned the Great Copernicus; 
but the Reaſon why I have omitted him is, be- 
cauſe we find that he himſelf was convinced, that 
nothing could be certainly laid down concerning 
this matter in his Time, as we ſhall ſhew more 
fully by and by. Others again ſuppoſe the Di- 
urnal Motion of the Earth about its own Axis 
but an Annual Motion of the Sun, who are there- 
fore called Semi-Tychonics ; and they likewiſe do 
thereby account for all the preſent known Phano» 
mena, as well as Copernicus and Tycho Brake. _ 

To ſee this proved, we may conſult Dr. Gre- 
ye Aſtronomy, at the Eleventh Part of the 
Firſt Book, together with many more Authors, 
who have with great Skill and Judgment ſhewn 
the Laws and Directions of the Motions whereby 
each of theſe three Hypotheſes may be ſupported. 

Since then theſe great Men, from whom only 
one might expe& a Determination of theſe Diſa- 
greements, ſince they who have inquired into the 
Matter with ſo much more Care and Application 


cover others, do till differ ſo much among them- 
| ſelves 


— 
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p The Religious Philofopher. ay 
ſelves about the ſame, can any one believe that : | 
they would nor long fiance have agreed in one and 
the ſame Opinion, if ever it had been fully and 
rightly proved? the rather, foraſmuch.as we find 
that ty do not make the lcaſt Difficulty to de- 
part from the Opinions of Prolemy, concerning 
the Orbits of Veum and Mercury (which he ſup- 
poles to revolve about the Earth) as ſoon as ever 
the Experiments and Obſervations made by Te- 
leſcopes had taught them, that theſe Planets 
moved only about the Sun, and by no means about 
the Earth; wherefore as long as this Diſagree- 
ment laſts between the greateſt Mathematicians, 
we may be pretty ſure that no Body has been 
able to ſee a ſolid Foundation of Truth in the 
Proofs produced, by others; and conſequently 
that other Arguments which only depend on the 
Obſervations of thoſe, have not hitherto been 
able to prove any thing certain thereof. 


S xc r. VIII. Secondly, Pecauſe great Aſtronomers 
do themſelves own that they are uncertain about this 
Matter. | 

| Secondly, This may. likewiſe be inferr'd from 

hence, that the moſt famous and moſt skilful A- 

ſtronomers, after having employed ſo much Pains 

in this Inquiry, do freely and honeſtly confeſs, 

that they are ſtil! entirely uncertain, concernin 
the Motion or Reſt of the Earth; which Confef- 
ſion is yer ſtronger for this Purpoſe, than their 
DD 7 HEE 3 
And to the end that this may not ſeem incre- 
dible to thoſe who have à higher Opinion of theſe 
Mathematicians, than they have of themſelves, 
we will quote ſome of em, to witneſs the Truth 
of what is here advanced: Thus I remember, that 
having had the Honour to diſcourſe with the great 
Mr. Huygens about other Matters, and asking 
him whether he could afficm any thing, with Cer- 
uu 3 tainty, 
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din, about the Earth's Motion ; he was pleaſed 


of Dr. Gregory $. 
Parallax of the fixed Stars with reſpe 
' Earth's Way, he thus concludes, For after this 
Manner they might put the Motion of the Earth out of 
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to anſwer, That it was his Opinion, that as long as 
we were upon this Earth, no body could be able ful | [7 
ove the ſame Ke 
Thus likewiſe we ſee Sir Iſaac Newton, tho' 
with Mr. Huygens, he commonly ſuppoſes the 
Earth to move, yet he mentions the Matter with 
great Caution, and without advancing any thing 
poſitively ; See Princip. Philoſ. p. 375, of the ſecor 
Edition, where it being affirmed, among the Hy- 
potheſes, that the Centre of the World is at Reſt, 
and not moved ; this Reaſon is added, this is allow 
on of all Hands, whilſt at the ſame time ſome make 
the Earth, others the Sun, to be at Reſt in the Centre 
of the World. We likewiſe find in the fourth Phe- 
nomenon, this Expreſſion ; Of the five Principal Pla- 
nets, and (of the Sun about the Earth or) of the Earth 
about the Sun, the Times f the Revolution are, &c. 
and in the fourth Propoſition of the ſaid third 
Book, towards the End, we ſee thſe Words, This 
Calculation (which is of ſome Moment) is founded 
on the Hypothefis of the Immobility of the Eartb. 
And can any one ſpeak out more plainly here- 
upon, than the famous and ſo highly he 6 
Mathematician, P. Herigonus; who in his Curſus 
Mathem. de Shæra Mundi, p. 53. uſes theſe poli- 
tive Words, That the Earth. in the Centre of the Fir- 
mament, or, that it is moved or not moved, cannot be 
proved by am Mathematical Demonſtration. _ _ 
And that we may know that other great Men 
o likewiſe ſpeak doubtfully of the Earth's M- 
tion, we need only read the laſt Lines in p. 273, 
Aſtronomy ; where (peaking of. the 
to the 


* 


by 


doubt, ' which every one would own is well worth the 


while, By which he ſhews how pngertain that 
Y > Oe 


Matter fill is. 
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The Opinion of Mr. de Ia Hire, in the Preface 
to his Aſtronomy, is like wiſe declared upon this 
Matter; that * e ut . 
I had: compoſed ion from the * and yearly 
Motion of the Sun, or pour a &c. from whence' 
it plainly a tht he dr by bo On 
termine the Matter. 

Thus we find in the Memoirs of 
denn, 1707, p. 14. That Mr. J Teen fi, . 
that Ricciolas had given N \caſons 
Immobility of the Earth, and that de Angelis had 
returned an Anſwet'to it, he the ſaid Mr. Varig- 
non, fat from determining which of em was in 
the Right, contented himfelt with declaring only, 
that he 1 to inquire imo their Argu- 
ments ; but ſ another Difficulty, which 
ſeems to render the Earth's Motion yet more un- 
certain. 

If now down to this pteſent Time, in which 
molt of theſe things have been written, one only 
ſolid Proof, to determine whether the Earth mo- 
ved or ſtood ſill, had been known to theſe rene 
Men; can it be "ſuppoſed that Perſons of 
Learning, moſt of whom form their Computations 

upon the Hypotheſis of a moving Earth, would 
have ſ poken le o doubtfuly and uncertainly thereof. 


Szor. VIII. Thirdly, Becauſe the Parallax from 
the Annual Motion is fil ancertain. 8 


Thirdly, It is true that Mr. is of Opi- 
5 ang ey een 


nion, that he is able to prove, from 

vations, 2 Paralax of the fix d Stats, and conſe- 
quently thar the Earth moves ; but with how 
little Certainty, may appear from the place that 
we lately quoted out of Dr. Gregory's Aſtronomy, 
to which Mr. 1Whifton has replied in Defence of 
Mr Flamftead: But this whole Diſcovery ſeems 
to be but of little Uſe for this Purpoſe, chiefly 
from what we read 17 Caſſini, the * 

uu 4 


\ 4 


in the Tranſact ion of the French Academy ſor "the 
Tear 1896. to which Mr. Whiſtes auſwering in his 


bis own Words, finally leave the matter unde- 
, nad doch 1553 bool ww hl 
Now how little Hopes remain to find a Paral- 
lax of the fix'd Stars, whereupon to build with 
any Certainty, may be ſeen by Sect. XI. of the 
3d Book of Dr. Gregory's Aſtronomy, and from the 
Co ſmotheoros of Mr. Huygens, p. 134, &c. ſo like- 
wiſe Sir 1ſanc Newton ſays, Princip. Philoſ. Lib. 3. 
Sec 14. That the Stars have no remarkable Parallax 
proceeding from the Aunual Motion of the. Earth. © 
St cr.IX, Nothing can be inſerr'd from the Expreſ- 
Aang uſed ty great Aſtronomers, ahout the "Earth's 


Motion. 


No tho the greateſt Mathematicians of this 
Age are not aſhamed freely to own their Uncer- 
tainty, as to the Motion or Reſt. of the Earth; yet 


o 


there is another Sort of Philoſophers, who being 


but little skilled in Aſtronomy, or Mathemgrichs 
i 0 


1078: Tube Religious Philoſypher. 


FR oy o f WL © = 


- fr 


n 


ws Religious Php 187% 
do confidently: en 
Earth maves'; © they cannot imagine that | 
ſo many, and ſo great Men, ſhould in their Wri- | 
tings and Calculations, ſuppoſe: the ſame,” if they | 
were not fully aſſured thereof. „ne IV IVY 
No to convince them; that the Mathemati- 
cians themſelves do not always give credit to cheir 
own Hypotheſes, there needs no more to be ſaid, 
but that it is ſufficient for Mathematicians that 
they can moſt coaveniently deduce frtbm thence 
the hitherto known Phenomena; without coriſider- 
ing, in the leaſt, whether they be true or no: A 
great Proot thereof may be found in à certain 
kind of Preamble to the Book of the famous Co- 
pernicus, the whole of which were worthy to be 
tranſcribed by us, had it not been too large. It is 
there ſaid, that it is not neceſſary that the Hypotheſes 
ſhould be even probable, and that it is enough if the 
Culculations may be thereby made to agree with the Ex- 
periments. And afterwards," and fince various Hy- 
potheſes are often adapted to one Motion, (as in the Courſe 
of the Sun an Excentricity and a Motion about the Center ) 
an Aſtronomer may chuſe that which is moſt eaſily compre- 
bended : A greater Probability may perhaps be required 
from a Philoſopher; yet neither of them' can be able to diſ- 
cover any thing with Certainty, unleſs God reveals it to 
them. Whereupon finally, theſe emphatical Words 
follow: Let no Body, ſo far as it conterns an Hypothe- Ke 
fis, expett any thing certain from Aftionomy ; fince it 
won't afford any thing like that, leaſt 'by admitting for 
LE Truth that which is dreſs'd up for other | Purpoſes, he 
4” BW /hould leavt this Science with greater Folly than he enga- 
x ged in it. I don't know whether any one could 
more ſtrongly confirm what has been ſaid before; 
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us and I think that the foregoing Objections are ſuf-- | 
r- || ficiently anſwered hitherto, by referring our Rea- | 
et ders to the Authors of theſe — Books | 

8 Thus we find in the Text of Copernicoal himſelf, 

10 Lib. I. Cap. X. p. 20. That this great Aſtronomer, 
0 | : 


inſtead 
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1080 The Religiour Philoſopher, 
Inſtead of producing Reaſons to ſupport tha Truth 
of his Hypotheſis, contents himſelt with ſaying 
Which I think we ought to atimit more readily,' than 
puzzle and confound our Minds with an infinite" Nuns 
\ ber of Circles. oor) 1 1. 1p"; 1157 SOR 
After the ſame manner ſays S. Stevin, inthe5th 
Propoſizeon of the Celeſtial Appearances, with teſpect 
toa moving Earth; That it does not appear 'neceſſa- 
rily, that the Sun ſhould be in the Center the 
Stars, but that it is allowed to be ſo for good Reaſons. 
And would you know his Reaſons ?. they are the 
following: After having ſaid, that it may be ſup- 
poſed, but, accatdingito his Opinion, not fally 
proved; he conclades thus: Bus it is more cum 
niem to allow the Sun to be in the Center of the World, 
becauſe other Phenomena may be more eafily. and ta» 

tionally ſolv'd thereby. TIE HT a 15:77 lat 00G 
Thus we hear the famous Kepler ſpeaking in 
his Epitom. Aſtronom, p. 448, and again 673. Mn 
theſe Cauſes are underſtood, tho they be not. believed, 
but only ſuppoſed, the Uſe thereof will be very eaſy." © 
But the ſame is very plainly made out by the 
Trauſattions of the Royal French Academy 1709. where 
Mr, Caſſiui, after having ſpoken of the Uſes, Pro- 
perties'and Advantages of old and new Hypothe+ 
ſes with great Learning, (but without maintain» 
ing the Truth of any of em) defcribes very eu- 
rious Planetary Machines, all of which are fontid- 
ed upon the Suppoſition of the Earth's Immobili- 
ty. For which reaſon likewiſe he places the ſame 
immoveably, in the middle of thoſe Ellipſes, which 
the Planets ſeem to revolve in, in the ſpace of de+. 
veral Years, with regard to the Earth itſelf and 
he even marks the appearing Revolution of "the 
Sun about the Earth With a prick d Circle. Now 
every Body -knows, that altho' this great Aſtrono- 
mer does here uſe the Hypotheſis of an immove- 
; able Earth, yet he does by no meansaſſert theTFuth 
thereof; nay he ſometimes uſes a different one- 
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Fromm all which i it appears, that theſe lo hit 
eſteemed N en 7 25 - 7 5 7 
Convenience than the Truth of their H theſe 
in very u Caſes.” Tar fince foine dd e Rok 
a blind Deference totheif Science, that w 2 they 
ſee an Hypotheſis uſed by Men of a great Name, 
they take 18 upon their Credit ; ; . therefore. to 
convince theſe Gentlemen likewiſe, that we don't 
ſpeak at random, when we affirm; that ſuch a Ma- 
thematiciatn does for the foregoing Reaſons of 58 
denen advance an Hypotheſis, which is not on- 
ly abſolutely falſe, bur even allowed. to be ſo by 
himſelf, we ” (han 'prefent our Reader TAY. a few 
Examples thefeof. — 
Thus the Mathematicians do ſuppoſe imag Fes 
6% 


55 


ry Lines and Circles for rhe Conſradion 
ſo uſe ful Tables of Sines and Tangents, 
in thoſe of Logarithms, that all Numbers are 
true Sos 2 2g. among £ Pandiogs thts of 1 
there be v at are re 

Reaſon alſo, and that the Difference oy eli 
true and falſe may be the lefs, their way 151 to 
uſe ſuch great Numbers. 

So likewiſe Siirveyors, or thoſe that caſuir ſur 
Land, -tho* they find Tome Lines: to he 
crooked, and ſometimes go in and qut in fan 
Angles, yet they take thee! 75 7755 ow; to- 
vided only that from the Su lch 
known Falſity a greatet Wee e 
and the Difference 45 not very conliderable. 

Who dogs not know, that making the Degrees 
of Latitude larger and larger i Navigation, is nog. 
thing but a meer Fiction, ap only that one may 
with more Conveniency * good the real De- 
Degree of Lubin though ſuch 
uſeful and =: 4 Tables are calculated upon 
the ſame Foundation? | 

Though it be known to ſuch as underſtand Op- 
zice, that Spherical Glaſſes never collect the Rays 
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into 4 Point, (exceptin 'g in one or two Caſes) as 


Glaſſes of ſome other Figures do: Yet how com: 
mon a' Thing is it in the making of "Teleſcopyy 
or Microſcopes, to ſuppgſe the ſame, contraty 
Truth; and the Demonſtration. of the Prallie 
Part is founded thereupon, even by ſuch as know 
that this is a manifeſt Falſity in the Theory 70 
What is more common than to ſuppoſe in Statice, 
that two Plumets fall down in ſtrait Lines parak 
lel to each other, whereas they would notwith- 


_ ſanding both meet at the Centre of the Earth? 


In like manner, and upon the ſame Foundari- 
ons, tis ſuppoſed by Gunners, and even by thoſe 
famous Mathematicians that write upon the 
Art of throwing Bombs, that their Balls by the 


# 


Force of the Powder, and their own Crane 
do deſcribe a Line, which they call. a Para 
whereas if they conſidered the Refiſtance of the 
Air, and other Cauſes aforemention'd, they would 
know that the Properties thereof were very diffe- 
rap; OO POV AC” l 22 
In Dialling, we ſuppoſe the Center of the 
Earth, or rather of the Sun's Courſe, to be al- 
ways at the Top of the Perpendicular Style (when 


I 
* 
, 


the Shadow of it, as a Nodus, ſhews the Hour) 


whereſoever the Dial be plac'd upon the whole 
Earth, though every Body knows it to 'be com 
trary to the Truth, ne 
Thus all the ancient and modern Aſtronomers 
have always taken it for a Foundation of theit 


- Calculations, that the true or apparent daily Mo- 


tion of che Sun is in a Circle parallel or equally 
diſtant from the Equinoctial, notwithſtanding 
that this Line, by the intermixing of the -San's 
or Earth's Annual Courſe, comes nearer to 4 
Screw or Spiral Line, than a Circle, as is well 


| known to the Aſtronomers. | | 
After having ſhewn all this in ſo many Branches 
aof the Mathema ti cks, I don't think that a'more 
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expreif, DIL tr on, WI F 0 make * / | 
appear, that altho” ſome. of thc, clueteſt among 


: 
* . 


the Aſtronomers do ſuppoſe. gicaer the. Motion or 
Reſt of, the Sun, and Kind their Cie 
thereupon, yet this rec. not in the leaſt Hake 
either the one Hy potheſis or the other: Since, 
provided the Miſtakes be not of too 17 67 Im- 
porrance, they frequently make uſe of Hyporhe- 


- 


les for Convenience ſake, which they themſelves 


. 
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know to be falſfe. 
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Sgr. XI. The Simplicity of an Hypothefss is not 
© always an Argument of its Truth. © 
| THERE is yet one Argument from whence 
ſome People do conclude a little too haſtily, that 
the Hypotheſis of the Earth's Motion is true; 
namely, becauſe it appears to them the more ſim- 
ple of all: And for farther Proof, ſay, that it is 
moſt becoming the Wiſdom of the great Creator, 
to bring abour the greateſt Matters after the moſt 
fimple Manner. i IE 
We ſhall not here enter into. a large Diſcuffion 
about the Weakneſs of this Characteriſtic; ' fitice 
no Body can know when a Machine is'ſhewed to 
him, whether it be the moſt ſimple or no, unleſs 
all the Views and Ends of him that invented it 
were at the ſame time diſcloſed to him, which 
none will preſume to affirm concerning the Stru- 
&ure of the viſible World: For upon this Foun- 
dation, thoſe who maintain the Sun's or the 
Earth *s Orbit to be Circular, contrary to expe- 
rience, might juſtly alledge, that their Opinion 
had. more Truth in it A of thoſe who 
maintained the ſame to move in an Ellipſe or 
oval Figure: Foraſmuch as beyond all diſpute the 
Figure of à Circle is more ſimple than that of an 
But to come a little cloſer ; let ſuch as maintain 
this, tell us what is the Reaſon why all Aſtrono- 
| mers, 
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mers, at leaſt all that I know, and among whom ll 
there are likewiſe” many that zeal "contend I to 
for the Earth's moving, and the Sun 's ftandinb 
ſtill, as Copernicus himfelf, and fince him Ni, 
Lantsberg, and in our time, the North- Hollander 
Richard Rembramſen van Nierop ; tho* all of them 
do in the Theory, or annual Courfe from Eaſt to 
Weſt, maintain the Hypotheſis of a 9 Earth, 
(for as much uc Ae are much mote 
convenient according to them in this Caſe) yet 
in every thing that belongs to the Sbæries, or 
daily Revolution from Eaſt to Weſt, they are l 
wont to make their Figures and Calculation di- bas 
realy contrary to their awn Notions, upon the the 
Foot of a moving Sun and a reſting Earth, tho M ; 
they commonly ſtart the greateſt Objections 3. this 
gainſt this laſt. | 1 7 2416 

Of what has been ſaid, there is no farther Proof on 
neceſſary, ſince this is apparent to every Body MW 1 
in almoſt all Figures that are uſed by them to I Pit 
this Purpoſe ; in which they are even wont to V 
expreſs the Parallels in which the Sun daily moves, che. 
and to call them by that Name. It ſeems to ne wit 
likewiſe to be particularly remarkable, that Mt. ¶ con 
WYhiſton himſelf, who is otherwiſe fo great a Cham- Iſ con 
pion for a moving. Earth, does tranſcribe the 
Demonſtration of the Manner after which Mr. ing 
Caſſini has ſo ingeniouſiy obſerved the Parallax of. h 
the Planets, into his Prælect. Aſtron. p. 75, et 
with ſo great reſpe& from the Act. Lof 168 
almoſt in the Words of Mr. Blanchin: ; notwi 
ſanding that the ſame is formed upon the Hy- 
potheſis of a fix d Earth, and the daily Revolt 
tion of the fix'd Stars and Planets, ſhewing what 
he himſelf terms it, The daily Revolution of Mats 
in a Circle, and often uſing this Expreſſion, That 
Mars and the fix d Stars are moved and carried run 
about by the Diurnal Motian. 121 1 0 
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We might produce many more. Ne here, 
to ſhew How little Account is made of all H 
theſes; but having dwelt ſo long er eee 
1 BY 9 5 AQ y er our Reader to 
the Preface of Mr. e's Aſtronomy ; there 
is likewiſe e XV about the ſame i AT 
InroduFtion. Set. X 


Sr r. XII. A Condufun from the WWhole hs nei- 
ther the Sun's nor the Earth's Motion has ever been 
rightly proved. © 
No w to come to a Concluſion from lr 

has been hicherto laid of the Motion or Reſt of 


J. Since the greateſt Men do ſtill differ 
this Point, and no Body has yet been ever able 
to produce a fix'd and Tolid oof of the Truth 
on one Side or the other. (S. VI.) 

II. Sioce ' fuch PRES ons and 
principat Aſtronomers as Huygens, Newton, Ia Hire, 
Varignon, (to whom 8 * to, compare 
themſelves ' in the Knowledge of Aſtronomy 
without being. thought very preſumptuous and 
conceited) and fo many other have ingenuouſly 
confeffed, their ee in this. Matter, tho 
they are of the moſt modern, fome of them be- 
ing ſtill alive, and all till lately ; and conſequent- 
ly Rave” bad the deſt Opportunities that can be 
yet Po ocured of examining into every Thing that 
has been diſcovered concerning the ſame. (E. 
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VHI.) 
Iy- TH Since the hopes of fading out the Pa- 
u. ralax, and diſtance of the fix d Stars from the 
dat Earth, are very ſmall, by which otherwife the 
ars Matter might be determined after a good, ifnot 
Nat the beſt magger.. (Se. IX.) 
IV. Since We cannot find any Demonſtration of 


the Proof upon it, becauſe = learned Men 
have indifferently made ple of the one or the * 
Wo 
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H thefis ;. . foraſmuch as in almoſt. all 

| e rasche! of Mathemgricks, inne les are ny 
1 | not to ſhew how the Thing is e 
wo | bur” only, in order to deduce from Hes + 

| known Preubmaa With the tolt-Convenien ence, 

| and with rhe leaſt ſenſible Di wn Ih - ſo that even 
*Fhings chat are kno / to be entirely diſagreein 
| with Truth, are frequently ſuppoſed, for the afore- 
J ſaid Reaſons, even. by the grealt Men that treat 
| of Mathematical Matters. (S&. X). 

| V. And laſtly, fince the ſame Mathematicians 
=! do one while make uſe of this Hypotheſis, ano- 
#: - ther while of thar, according to their Conveni- 
Is | ence in preſent Cifes, or for the eaſe of their Cal- 
N cons or for the better Conception thereof, 

or Deſcription of them by Figures in the moſt 
plain and fimple manner. (Sekt. XI.) 

Let every Body conſider with him elf, whether 
he can be perſwaded, that there will ever be dil 
1 | covered any ſolid, or proper Proof, ſuch as may 
i be ſufficient exßerimentally to convince. Nur 

that the Motion or Reſt of this Globe of the 
Earth is demonſtrable, clearly and plainly, aud to 
the Satisfaction of true Mathemaricians : 1 
leaſt if any one ſhould pretend to aſſert this, it 
would be the ſame thing as if he ſhould 9 
: that all thoſe great and learned, Aſtronomets 2. 
3 bove· named, have been either ſo i ignorant as not to 

3 be able, ot ſo malicious as not to be willing to un- 

| derſtand ſuch a Proof ; which any, Man who is 
+ FW juſt and . muſt think to be the oy 
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